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" Copies of the Reports made to the Foreign Office, or to any other Depart- 
ment, by the Commissioners appointed to attend the Exhibition of 
Industry in the City of New York." 



GENERAL REPORT. 



To the Right Honourable the Earl of Clarendon, K.G., G.C.B.f Her Majesty's 
Principal Secretary of State for Foreign Affairs. 

My Lord, London, December 1, 1868. 

IN reporting on the general results of the visit we had the honour to he 
deputed to pay in the summer of this year to the United States of America, on 
the occasion of the Industrial Exhibition at New York, it is desirable that your 
Lordship should be made acquainted with the^ peculiar position in which the 
Conmiission was placed on its arrival in that city, early in June last. 

Owing to the still unfinished state of the Exhibition building, we found 
that its opening had been postponed from June 1st, to July. 14th, and there 
was little probability that the arrangement of the various contributions would 
even then be in a sufficiently forward state to aUow of that examination and 
scrutiny so necessary for the proper consideration of their merits. 

Under these circumstances, and in accordance with the instructions 
received by us from your Lordship, it was decided, after consideration, that 
the various localities of the United States in which raw materials were likely 
to be most abundant, mechanical skill most largely applied, manufacturing 
industry fairly established, and art and science most perfectly developed, 
whether educationally or practically, should be first visited as far as the limited 
time at the disposal of the majority of the members of the Commission would 
allow. 

In order to effect this object with facility and certainty, it was thought 
advisable to divide the labour as distinctly as possible. Taking the classification 
of the Great Exhibition of 1851 as a basis, as suggested in our instructions, 
certain departments were assigned to each member of the Commission^ on 
which a report should be prepared and presented. 

In Raw Materials, the report on Class I, Mining, Quarrying, and Mineral 
productions ; also, Maps, Charts, &c., and Philosophical Instruments (Class X.), 
in connection with the latter, was undertaken by Sir Charles LyeU ; whilst the 
report on Minerals in their economic relations and metallurgical operations, as 
a portion of Class L ; Class 11., Chemical processes and products ; Class HI., 
Substances used for Food ; Class lY., Yegetable and Animal substances used in 
Manufactures, including also, Tanneries as a portion of Class XYI., was to be 
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2 General Report. 

prepared by Professor Wilson, together with a report on Class IX., Agricultural 
Implements and Machines ; Class XXVII., Manufactures in Mineral substances. 
Cements, &c. ; Class XXVIIL, Manufactures in Animal and Vegetable sub- 
stances ; Class XXIX., Miscellaneous Manufactures ; and also, the progress of 
Scientific Education in relation to industry. 

In machinery, Mr. Joseph Whitworth undertook to report on Class V., 
Machines for direct use ; Class VI., Manufacturing Machines and Tools ; Class 
VII., Civil Engineering ; and on the character and action of the Patent Laws, 
and on the system of Electric Telegraphs so extensively used throughout the 
United States. 

In manufactures, the report on Class XI., Cotton ; Class XII., Woollen and 
Worsted; Class XIII., Silk; Class XIV., Flax and Hemp; and Class XV., 
Mixed Fabrics ; Class XVI., Leather (except Tanneries) ; Class XVII., Paper, 
Printing, &c. ; Class XVIII., Printed Fabrics ; Class XIX., Tapestry, Lace, 
and Carpets; Class XX., Clothing; Class XXI., Cutlery and Edge Tools; 
Class XXII., Iron and General Hardware ; Class XXIII., Precious Metals, 
Jewellery, &c. ; Qass XXIV., Glass ; Class XXV., Ceramic Manufactures ; 
Class XXVI., Decorative Furniture ; and on the position of Art Education as 
applied to Manufactures and the Copyright of Designs, was undertaken by Mr. 
George Wallis. 

The report on the section of the Fine Arts was assigned to Lord Ellesmere. 

Mr. Dilke undertook to obtain an account of the building in which the 
Exhibition was to be held, and he also agreed to attend to the collection of 
Trade Circulars and Patent Office Reports, which your Lordship in your 
instructions particularly specified. Mr. Dilke further undertook to observe 
whether any new inventions, exhibited in Classes VIII. and X, not embraced 
in the department of Sir Charles Lyell, Mr. Wallis, Mr. Whitworth, and 
Professor Wilson,, were likely to be of interest or value in England* Unfortu- 
nately, for some weeks after his arrival, the arrangements in the building were 
so incomplete that it was considered advisable that the Commission should visit 
other parts of the Union, and Mr. Dilke proceeded to the Western States. On 
his return he found a communication awaiting his arrival from the medical 
attendant of his family, desiring his return by the first packet, on account of the 
serious illness of Mrs. Dilke, which illness terminated fatally soon after he 
reached this country* Mr. Dilke's report wiU, therefore, necessarily be very 
brief, as he quitted America before the completion of the arrangements within 
the building, and when he had seen but a small portion of the United States. 
Before leaving he was so fortunate as to be able to arrange with Mr. W. 
Antrobus Holwell, the Commissioner from Canada, to send him notice of any 
novelties which might be exhibited in Classes VIII. and X. For any account, 
therefore, which may appear in Mr. Dilke's special report in reference to those 
classes, he will be indebted to the kindness of Mr. Holwell. 

After examining such branches of industry in their respective localities 
as time would permit, prior to the date fixed for the opening of the Exhibition, 
the Commission re-assembled at Kew York, and attended the inauguration on 
the 14th July, on which occasion the President of the United States and 
several of the Cabinet Ministers were present. 

The conitinued incomirfieteness of the Exhibition after the day of opening, 
sugge^d the imiportance of finishing the examination of tiie varioiiB depart- 
noents assigned te each member of the Commia^^m, as far as possU^le in their 
respeetive centrei^. 
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The <5onstruction of a large room destined for the reception of mineral 
and mining products, and of geographical, geological, and other maps and 
charts, was still in progress when Sir Charles Lyell's engagements required his 
return to England, in August. ITiere was then no prospect of the display of 
the articles belonging to this department until the end of September, or 
beginning of October. Sir Charles, therefore, visited diflferent cities in various 
States, from which contributions to the Exhibition were expected, and inspected 
at Washington the Coast Survey Department, presided over by Professor 
Bache, and the Observatory in charge of Lieut. Maury, XJ.S.N., in both of 
which establishments he saw a large assemblage of maps and charts, to which 
he has referred in his report. He was also shown in various public and private 
collections, in several of the Eastern States, specimens of minerals, ores, and 
other raw produce, about to be sent to New York. Sir Charles also availed 
himself of the assistance of Professor Benjamin Silliman, to whom the classifi- 
cation of objects in Class I. had been assigned in the ISew York Exhibition, 
to examine such contributions as had been already received, and which were 
stored away in parts of the building already roofed in. From these and other 
sources a rough draft of a report was drawn up, and placed in the hands of Mr. 
James Hall, geological surveyor of the State of New York ; a gentleman to 
whom the scientific world is indebted for a geological map of part of New 
York, and several excellent surveys, besides two volumes on the paleontology 
of the older rocks of North America, — works of the highest merit. Mr. Hall 
undertook the task of supplying Sir Charles with notes of the various articles 
appertaining to Class I., after they should have been arranged and finally dis- 
played, a task which was accomplished in the course of October. At that 
period the Exhibition aflPorded a satisfactory illustration of the economical 
resources of many large sections of the Union, although the productive powers 
of other regions were still very inadequately represented. 

The interval previous to the opening of the Exhibition afforded Professor 
Wilson an opportunity of inspecting several of the more important manufac- 
turing processes in operation in their respective localities, and also of visiting 
the coal and iron-making districts of Pennsylvania and Maryland; at the 
same time he availed himself of the opportunity to attend the trials of agricul- 
tural harvesting machines, which were at that time taking place in some of the 
rural districts through which he passed. Subsequently, owing to the annual 
meetings of the different State agricultural societies not being held until 
September and October, and the unfinished state of that portion of the building 
destined for the arrangement of the Mineral department, it was considered 
desirable that Professor Wilson should remain in the States some weeks longer 
than he had contemplated, to enable him to fulfil the special duties which had 
been assigned to him. He, therefore, from time to time prosecuted his exami- 
nations in the building as the several classes were completed, and occupied the 
spare time at his disposal in visiting the principal manufacturing and producing 
districts of the Western and North Western States, besides those in the more 
immediate vicinity of New York. In company with Mr. Dilke he attended the 
meeting of the American Association for the Advancement of Science, held at 
Cleveland, Ohio ; and subsequently, at the special request of the Boards of 
Agricidture of Canada, East and West, he attended the great Provincial Meet- 
ings, held at Montreal and at Hanulton respectively. On his return, through the 
kindness and assistance of Professor B. Silliman, he had every facility afforded 
him for examining the &ae collection of mineral and metallurgical products 
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under his direction, and having completed as far as was possible the duties he 
had undertaken, he took his departure from the States by the steamer of the 
19th October. 

" That portion of the Exhibition building in which machinery in motion was 
intended to be placed, was still unfinished at the period at which Mr. Whitworth 
had to leave for England ; and in the department of Manufactures, the non- 
arrival or non-arrangement of many important contributions prevented that full 
and complete examination which had been undertaken by Mr. Wallis. Both, 
however, have extensively examined the productions in their respective depart- 
ments in the various establishments which they visited, either before or after 
the opening of the Exhibition, and upon these and such contributions as were 
displayed at the time of their departure from New York, on the 10th of August, 
their reports will be founded. 

The Exhibition afforded us no sufficient materials for a judgment of the con- 
dition of the Arts of Painting or Sculpture in the United States. A gallery of 
considerable extent, for the reception of pictures, engrafted on the original design of 
the building, was still only in process of construction at the period of our departure, 
and no specimens of sculpture had yet reached the main building which could 
enable us to certify that such artists as Messrs. Power and Craufiird were follow- 
ing out their already distinguished career, or meeting with competitors among 
their countrymen. We may be allowed, however, to express an opinion, founded 
on observations too casual and limited to allow us to particularize individual 
masters, that the Art of Landscape Painting bids fair to flourish in North America. 
In a newly settled country, as regards the works of man, the elements of tlfat 
which common consent denominates the picturesque, must necessarily be in 
great measure deficient. The aspect of nature, however, in Korth America has 
peculiarities of its own, in respect alike of form, of colour, and atmospheric 
effects, which can hardly fail to attract genius to their pictorial representation, 
and would justify and reward its highest efforts. We venture to predict that 
several of the artists whose pencils are already employed on the scenery of 
their native country, will do justice to its claims upon Art, and establish a 
national school of landscape of a high order. 

In referring to the delay in the opening and completion of the Exhibition 
at New York, it is but justice to those who had undertaken its management to 
state that the inclemency of the last winter, the great demand for workmen in 
the building trades, the novelty of construction in certain portions of the 
building, and the want of any previous experience in a work of such magnitude, 
may be considered as an excuse for the delay which took place ; and the Com- 
mission cannot suffer this circumstance, however much to be regretted, to 
prevent the expression of the high sense entertained by its members of the 
courtesy, kindness, and ever-ready attention paid to them alike in their public 
and private capacity, by all connected even in the most remote degree with the 
Exhibition. Indeed this courtesy, attention, and anxiety to assist the purposes 
for which each special locality in various parts of the United States was visited, 
— ^the promptness with which all reasonable inquiries were answered, — and the 
desire to promote, to the fullest extent, the objects of the Commission, — 
characterised all classes of Americans, thus rendering an otherwise difficult 
and laborious task comparatively easy and agreeable. 

In its general character the Exhibition at New York may be said to be 
successful. The lessons conveyed in the contributions from Europe cannot, we 
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believe, fail to exercise a beneficial influence over the taste, skill, and industry 
of the United States. 

The attention of the Commission was of course chiefly confined to the 
contributions of the Americans themselves, and in certain departments the 
industry of the various States was fairly represented, whilst in others there was 
a deficiency much to be regretted, more especially in the section of Raw 
Materials. But, when it is considered that the space assigned to the United 
Stateii amounted but to one-third part of the whole building, and that this space 
does not greatly exceed that originally assigned to the contributions from 
America in the Great Exhibition of 1851, the impossibility of illustrating the 
industrial resources of so extended a territory as that now comprised within 
the limits of the Federal Union, becomes self-evident. There can be little 
doubt, then, that in nearly all essential points the Exhibition will prove to the 
intelligent and industrious artisans and enterprising manufacturers of America, 
much more of an instructor in what has to be done, than an expositor of what 
has been done by them, for the latter can be alone fairly judged of in the 
manufactories. 

Intelligent, from the practical influence of that early education which is 
itUke afforded to all, and indeed made almost imperative on all, either by an 
enlightened public opinion or legal enactment, — ingenious, industrious, energetic, 
and painstaking as the producing classes of so busy a community must neces- 
sarily be, where popular education is made subservient alike to individual 
intelligence and natural aptitude for manufactures, with a ready appreciation 
of all really useful inventions and improvements, great original power, and 
immense activity, — it will be wonderful indeed if out of such a display of 
European art and science, skill and industry, the people of the United States 
do not gain in no ordinary degree a large amount of valuable information, and 
thus receive a great stimulant to their already well-established manufacturing 
systems, and valuable hints towards the commencement of others. 

We have in conclusion to state that the special reports undertaken, as 
already stated, by the individual members of the Commission, to whom the 
examination of the respective departments was assigned, are now in a forward 
state of preparation, and that they wiU be submitted to your Lordship at as 
early a date as their completion will permit. 

We have, &c. 
(Signed) EGERTON ELLESMERE, 

CHAS. LYELL. 

C. WENTWORTH DILKE; 

GEO. WALLIS. 

JOSEPH WHITWORTH. 

JOHN WILSON. 
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ME. GEORGE WALUS'S SPECIAL REPORT. 



REPORT ON MAmrPACTURES. 



Claas XL Cotton. 

Class XII. WooUen and Worsted. 

Class XIIL Silk. 

Class XIV. Flax and Hemp. 

Class XV. Mixed Fabrics. 

Class XVI. Leather (except Tanneries). 

Class XVIL Riper, Printing, &c. 

Claas XVIIL Printed Fabrics. 

Class XIX. Carpets, &c. 

Claas XX. Clothing. 



Class XXL Cutlery and Edge Tools. 
Class XXII. Iron and General Hardware. 
Class XXIIL Works in Gold and Silrer, 

Jewellery, and their Imitations. 
Class XXIV. Glass. 
Class XXV. Ceramic Manufaetures. 
Class XXVL Decorative Furniture. 
Copyright of Designs. 
The position of Art-Education, as applied to 

Manufactures. 



I HAVE now the honour, as one of the Commissioners appointed to visit, 
during the smnmer of this year, the Industrial Exhibition at New York, and 
the Yarious seats of manufacture in the United States of America^ to submit 
my report on those departments of manufacturing industry, the examination 
of which was confided to me. 

In thus reporting upon the growth and present development of those Introduction, 
branches of manufactures to which my attention was specially directed, I have 
thought it advisable rather to treat of them in their broader features, as 
shown in the localities in which they are carried on, than in their individual 
manifestations as displayed in the Exhibition at J^ew York. The classification 
there adopted has, however, been preserved, since it is identical, in all essential 
points^ with that of the Great Exhibition of 1851, to which attention was 
directed in the instructions given to the Commissicm. 

Avoiding individual criticism as much as the proper illustration of the 
present position of American industry would permit, I have sought rather to 
test the results of transatlantic skill by its own aim^, and the peculiar require^ 
ments of a people whose wants it is its honourable ambition to supply, than to 
institute unfair comparisons, which could only lead to conclusions of no 
practical value. For it could not be reasonably expected that any great 
amount of originality would be the result of the first efforts of a people^ 
however ingenious, wnose experience in many of those branches of manufacture 
which in Europe have claimed the exclusive attention of skilled artizans for 
ages, does not date so far back as a single generation. 

Manufactures, as a result, must, however, be carefully separated from 
machinery, as a means ; sinee, in the latter, originality of conception, conatruc* 
tion, and application is one of the most remarkable features in the progress of 
industry in the United States, but this Report deals with manufactures onlj 
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Foreign compe* 



Early difficulties 
in establishing 
manufactures. 



Automa 
machine . 



and originality was not likely to result where imitation of European productions 
has alone been the aim of the manufacturer and the artizan. The require* 
ments of the markets to be supplied, the competition and comparison of 
American products with those of England, France, and Germany, and the fact 
that the very workmen, by whose agency alone a commencement could be 
made, were Eiuropeans, bringing with them the traditions of the workshops and 
the conventional types of the old world, — all tend rather to repress than to 
encourage any departure from the stock forms of the more ordinary and useful 
productions so constantly in demand, and which the absiurd prejudices or 
vicious cupidity of the mercantile classes often compels the manufacturer not 
only to imitate, but absolutely to brand with the name of his foreign rival. 
This is equally unfair to the native as to the foreign producer, since the former 
is deprived of the credit and reputation due to him for his ingenuity, whilst the 
latter is deprived of his market, not by fair and honest competition and 
comparison, but by an imitation of his wares. A difficulty was thus created by 
those who ought rather to have encouraged than sought to repress the rising 
energies and aspiring ingenuity of their own countrymen, yet such is one of the 
processes through which American industry has had to pass in many of its 
branches. Happily this state of things has been much modified recently. Nor 
should the various disadvantages under which the skilled workman is necessarily 
placed be overlooked, smce in a new country he becomes almost entirely 
dependent upon his own resoiurces and ingenuity alone for the supply of those 
means and materials which, in a more advanced state of manufacturing progress, 
the division of labour abundantly aids him in procuring. The mutual dependence 
of one branch of manufacture upon another is so wide-spread and universal 
that, at first sight, the difficulty in commencing some of them appears so great 
as .to convey the impression that it is insurmountable. Certainly the one 
thing which, more than any other, strikes the visitor to the seats of industrial 
skill in the United States, is the ingenuity, the indomitable energy and perse- 
verance displayed in overcoming the early difficulties which must have stood in 
the way of anything like successful progress at the outset. It is not, therefore, 
a matter of surprise that many skilled artizans have, from time to time, 
returned to Europe, after an attempt to establish a manufacture, since the 
embarrassments arising out of almost unaided exertions and an isolated 
position, were too great to allow them to do justice to themselves, or to those 
employers whose spirit and enterprise might have induced them to embark 
capital in such undertakings. The pecuniary loss of the latter has frequently 
been inevitable, and the early history of nine-tenths of the various branches of 
manufacture now flourishing in the United States, and amply repaying their 
present proprietors, is that of ruin, or of enoimous sacrifices on the part of those 
who had the hardihood to become pioneers in those arts which now promise to 
become, at no distant period, of vital importance to the well-being of millions 
of industrious men and women. Again, even to the present time, the isolation 
of manufactories in places at such a distance from each other that mutual aid is 
almost impossible, renders it imperative that e^ch should be complete within 
itself, and that everything connected with its operations should be either 
manufactured on the premises, or kept in stock to such an extent as shall 
ensure a continuous supply. Thus, both the self-assistance and the laying in a 
stock of materials is carried to a much greater extent than the majority of 
English manufacturers would credit. This gives a great peculiarity to the 
manufacturing system of the States, so far as at present developed, and many of 
the manufacturers of Birmingham and Sheffield would soon dose their doors if 
they had to furnish themselves with all the partially prepared materials for 
which they depend upon those whose business it is to manufacture them. Yet 
such is the position of large numbers of the most successful houses in the 
United States, and the difficulty is met with a tact and ingenuity of no ordinary 
kind. There can be no doubt, too, that this necessity for self-supply has been 
the means of originating many ingenious machines, for which the Americans 
have so deserved a reputation, as applicable to the manufacture of small 
articles, or portions of more complicated productions. 

Thus the very difficulty in procuring human labour, more especially when 
properly skilled and disciplined, which would assuredly be the greatest drawback 
to success, appears to have stimulated the invention of the few workers whose 
energies and skill were engaged in the early development of manufactuies ; and 
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to this very want of human skill, and the absolute necessity for supplying it, 
may be attributed the extraordinary ingenuity displayed in many of those 
labour-saving machines, whose automatic action so completely supplies the 
place of the more abundant hand labour of older manufacturing countries. 

The successful application of mechanical means to one manufacture has 
been, as a matter of course, stimulative of their application to another, however 
different, and the adaptative versatility of an educated people was never more 
fiilly displayed than in the constant effort to supply their greatest waftt — ^that of 
skilled labour — by applications of mechanical powers to that object. Nor can Effects of educatica. 
the most superficial observer fail to he impressed with the advantages thus 
derived from the long and well-directed attention paid to the education of the 
whde people by the public school systems of the New England States and of 
the State of Pennsylvania. Here, where sound and systematic education has 
been longest and, in all probability, most perfectly carried out, the greatest 
manufacturing developments are to be found, and here it is also where the 
greatest portion of the skilled workmen of the United States are educated, 
alike in the simplest elements of knowledge, as in the most skilful application 
of their ingenuity to the useful arts and the manufacturing industry of their 
country, and from whence they are spread over the vast territories of the 
Union, becoming the originators, directors, and, ultimately, the proprietors of 
establishments which would do no discredit to the manufacturing States of 
Europe. 

As there is no apprenticeship system, properly so called, the more usefiil American work- 
the youth engaged in any industrial pursuit becomes to his employer, the more men. 
profitable it is for himself. Bringing a mind prepared by thorough school dis- 
cipline, and educated up to a far higher standard than those of a much superior 
social grade in society in the Old World, the American working boy developes 
rapidly into the skilled artizan, and having once mastered one part of his busi- 
ness, he is never content until he has mastered aU. Doing one mechanical 
operation well, and only that one, does not satisfy him or his employer. He is 
ambitious to do something more than a set task, and, therefore, he must learn 
all. The second part of his trade he is allowed to learn as a reward for becom- 
ing master of the first, and so on to the end, if he may be said ever to arrive 
at that. The restless activity of mind and body — the anxiety to improve his 
own department of industry — the facts constantly before him of ingenious 
men who have solved economic and mechanical problems to their own profit 
and elevation, are all stimulative and encouraging ; and it may be said that 
there is not a working boy of average ability in the New England States, at 
least, who has not an idea of some mechanical invention or improvement in 
manufactures, by which, in good time, he hopes to better his position, or rise 
to fortune and social distinction. 

At first sight, these characteristics do not appear to be conducive to that Sub-division of 
orderly, and, still less, to that economic working of a manufacturing system, labour, 
which shall supply the daily increasing wants of a country like the United 
States. Nor are they so, but for that element of educated intelligence of 
-which they form only one phase. On this intelligent understanding of the true 
position of things, and the requirements of the social system around him, the 
skilled workman rests his position. In an old country, with conventional 
arrangements, in which the minute sub-division of labour grows rather out of 
the ignorance of the workers, than out of their intelligence, since the great 
mass are only fitted to do one thing well, the great fact of such sub-division 
must ever be imperatively insisted upon. But, it must be remembered that in 
the United States, the wants and increasing demands of a new country have 
to be dealt with, not the least of which is, that very skilled labour which the 
varied occupation of each individual artizan is intended to supply. Nor does 
this knowledge of two or three departments of one trade, or even the pursuit 
of several trades by one individual, interfere so much with the systematic 
division of labour as may be supposed. In most instances the change of em- 
ployment is only made at convenient periods, or as a relief to the workman 
from the monotony of always doing one thing. This is a mechanical process 
which an uneducated man may prefer, but which, in a majority of cases, the 
intelligent workman would willingly be spared if it was not compulsory through 
the arrangements of the system under which he labours ; or if change of em- 
ployment did not endanger the amount of his earnings. There is, however, 
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ope drawback to this otherwise succeBsful violation of the economic law of 
sub-division. It is unfavourable to that perfect skill of hand, and marvelloua 
accuracy, which is always to be found associated with the constant direction of 
the attention and practice of the workman to one thing ; and this is often 
very apparent in most of the manufeu^tured articles of America. They lack 
that perfect finish and completeness of appearance which characterize similar 
^oductions of Europe. It is true that the practised eye alone can detect the 
difference, but it is not the less to be noted on that account. Probably, a mora 
extended experience and thorough practice will do much towards remedying 
this defect, which may be said to exist in all early efforts either of individuals 
or of nations. 

The position of the artizan classes of the United States has been the sub- 
ject of so much disquisition, and it is generally understood to be satisfactory^ 
alike educationally and • socially, that it needs no comment here. It may be 
requisite, howev^, in considering the position and development of the different 
branches of manufactures, to occasionaUy make reference to the relations iu 
which the producing classes stand ; the hours of labour aad rate of remuner* 
ation, as compared with the same classes in Europe. It will be sufficient, 
therefore, to state here the general fact, upon which there exists some misap^ 
prehension in England, that, though the rate of remuneration is relatively 
higher, the number of hours constitutmg a day's work, especially in factory 
labour, is much greater ; and that this excess in the hours of work, obtain^ 
generally in every industrial occupation. Employment, however, is always 
plentifid : labour, especially skilled labour, ever in demand. Occasionally, in 
some of the middle States, complaints are made of extreme home competition^ 
and that attempts are being made to bring slave labour to bear upon manu- 
factures, to the reduction of prices, and^ consequently, of the remuneration of 
free labour. But, the prevailing idea is, that slave labour can never by any 
possibility be made to compete, or to pay in comparison with free labour. This 
is held equally by the opponents and advocates of the institution of slavery as 
it at present exists, and it is only mentioned here in order that it might not be 
supposed that a question of so much importance in its social, as in its economic, 
aspect, was overlooked ; since, I have no inducement or inclination to meddle 
with so fruitful a source of misunderstanding, even in its industrial aspect. 

The laws of partnership of the United States, which encourage the formation 
of manufacturing companies, with limited responsibility in the non-managing 
shareholders,* has led to a much greater development of the industrial resources 
and skill of the country, than, in its circumstances, could have resulted under 
mere private enterprise for many years to come. It must, however, be evident 
to every person who carefully examines the joint-stock system of manufactures, 
as it now exists, that it is by no means favourable to the ultimate and perma- 
nent success of manufacturing establishments generally, and, though there are 
many highly gratifying and honourable exceptions, those are the best managed 
where there are the fewest proprietors, and, consequently, the smallest number 
of individual interests to consult. The machinery of a board of managers^ 
though less cumbrous than in England, is, even in its best form, too slow in its 
action for the proper care of interests and the execution of prompt and energetic 
dealings, so essential to success in manufacturing and commercial transactions. 
And, though the management and re^)onsibility of these concerns is usually 
narrowed to the limits of safe responsible power, the promptitude of the indi- 
vidual mind of a single proprietor, or even of two or three, who feel that they 
idone can decide, as they alone are involved in the issue, is wanting. 

In stating this, however, it must not be understood as any condemnation of 
the law of partnership, as it exists in a variety of forms in the different States of 
the American Union, tending, as it does, to encourage enterprise and skill in 
combination with limited capital, and affording means of investment of great 
value to a large portion of the community ; but simply as placing the question 



* An errotteout impression appears to exist in England as to the extent of the responsibility of 
all shareholders or partners in the joint-stock manufacturing compauies of the United States. The 
ageni or secretary, manager, treasurer, and directors, being also shareholders, are held by the law 
fully responsible, to the extent of their means, for the results of the management entrusted to and 
undertaken by them, llie limited responsibility is therefore wisely con€ned to the Bon^mauag^ing 
sharelioldtfrs, the latter being liable only for the amount of their subscription for shaves* G. W. 
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^management and the or^nization of industry upon its trae Ibasis — ^that of a 
distinct interest, combined with full powers and complete responsibility. 

As a means of dereloping the individual powers and natural resources €tf k 
new country, encouraging self-reliance, promoting economical habits by atfbiij* 
4ng opportunities for the safe and profitable investment of small amounts of 
Tealised capital in the hands of the industrious classes, the value and importance 
-of a limited responsibility in the law of partnership cannot be overlooked or 
over-^rated. To it the manufactures of America owe much of their present, as, 
"without doubt, they will of their future prosperity and success. 

Before proceeding to the consideration of the various classes of manufac- character of the 
tures which it is intended to embody in this report, it is essential most distinctly Report. 
to explain, that such report is not intended as a complete exposition of the 
manufacturing industry of the United States of America. Neither time nor 
opportunity would permit of such a complete examination of the various localities 
in which manufactures are carried on, and though the distance travelled over in 
various States during the comparatively short period of eleven weeks, which my ' 
duties in England would permit me to devote to the objects of the Commission, 
apart from the sea-voyage, was upwards of 5,000 miles, and embraced the States 
of Massachusetts, Connecticut, New Hampshire, Rhode Island, New York, New s^<^ visited. 
Jersey, Pennsylvania, Maryland, the district of Columbia, Eastern Virginia, 
Kentucky, and Ohio, it must be evident that a full and minute examination 
of the industry of these States alone would have occupied a much longer period 
dian I could possibly under the circumstances devote to them. The manufactories 
visited were those which appeared to be most likely to offer a fair type of others 
which could not be included, or those which I was well assured would present 
the most complete development of their special branches of trade. 

The circumstances of the delay in the opening of the Exhibition at New Delay in the 
York, were favourable to a more extended visitation of the leading localities opening of the 
than might otherwise have been undertaken. The continued incompletness, ^ y^^^** 
however, of the arrangements of the Exhibition at the time of my departure for 
England, on the 10th of August last, prevented so complete an examination of 
the contributions in their respective classes as could have been wished. 

In almost every instance, the basis of this report is the result of careful 
personal examination and inquiry. In one or two instances, however, where 
the distance to be travelled over was too great, or the amount of development 
likely to present itself was not likely to compensate for the time occupied in 
the journey, I deemed it advisable to communicate by letter with some respon- 
sible person, and where the information received in reply was considered of 
sufficient importance to be embodied in this report, my authority is given 
with it. 

It is possible that some of the contrivances and processes described may be 
mere modifications, or exact imitations of processes recently introduced into use 
in England. If so, this must be ascribed to the fact, that no individual could 
possibly be acquainted with every recent improvement in even one branch of 
manufacture, and, as the work here undertaken involves so wide a range, it 
would have been an act of great presumption to have decided amongst the many 
industrial expedients which presented themselves, as to their originality, or 
their exclusive application in the United States. I have, therefore, preferred 
mentioning such as were new to myself, but which may be less novel to others, 
rather than run the risk of neglecting any really useful or ingenious process 
from a puerile fear of describing something already known to those interested 
in any special manufacture. 

No fact appears more certain than that the manufacturers of the United 
States take especial care to be well informed on all European improvements, 
either in machinery or in processes ; and, as traditional methods have little hold 
upon the Ajnerican, as compared with the English artizan, processes holding out 
the least promise of improvement are quickly tested, and, if found worthy, are 
adopted either in their integrity or with such modifications as the ingenuity or 
wants of those applying them may suggest or require. 

The extent to which European artizans, especially Englishmen, are employed European artizans 
in the manufactories visited, was a point I deemed it worth while to inquire employed. 
into. The numbers will be found indicated under the heads of the several 
branches of trade, in connection with the notices of the manufactories in which 
they are employed. 
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There axe, however, very few Englishmen compared with what I expected to 
find, or are generally supposed to be engaged in the industrial establishments of 
the United States. The hours of labour, as already indicated, are too long for 
most of those who are induced to emigrate, since they usually seek for a less 
demand upon their energies than they are subjected to in England, as well as a 
higher rate of payment, and it is no uncommon thing for the really skilled and 
steady artizan, who can earn a sufficient livelihood at home, to return after a 
brief trial in the United States. The sudden variations in the temperature, too, 
and the extremes of heat in summer and cold in winter, are very trying to the 
majority of English workmen, and if, as is too often the case, they are at all 
given to intemperate habits, these are aggravated by the climate, and disease 
and death cuts them off much more rapidly than is, I fear, generally acknow- 
ledged. It may not be uninteresting, however, to state, that some of the best 
and most intelligent artizans, as also some of the most successful manufacturers 
in the United States, are the sons of Englishmen, taken early in life to their 
adopted country, acclimated by habit, rendered intelligent by the education 
received in public schools; their ingenuity and industry stimulated and 
encouraged by the character of the institutions around them, they often present 
remarkable instances of self-elevation ; and, whilst in an earnest love of their 
adopted country, they may be said to be more American than the Americans, 
their secondary pride, if I may use the term, is, that their fathers were 
Englishmen. 

German workmen are largely employed in many departments- of industry^ 
and being generally an intelligent and orderly class of men, are highly 
esteemed. Hence, in some branches of the metal trades, the modes of manu* 
facture are often more German than English, although, perhaps, originally 
established upon the methods of the latter. Still, taking into consideration 
the whole number of English, German, and French employed in the United 
States, I believe it would be found that eight-tenths of the artizan class are 
Americans, or the children of Europeans, rather than Europeans themselves. 

I now proceed to the consideration of the sixteen classes of manufactures 
which it was my duty to examine and report upon, under their respective heads. 



CLASS XI. 



COTTON. 



Cotton manu* 
facture^. 



The cotton manufactures of the United States appear to hold the first 
position in the industrial productions of that country, alike as regards extent 
and value; and, although their operations are chiefly centralised in J^ew 
England and Pennsylvania, yet there are only seven of the thirty-one States of 
the Federal Union in which the spinning or manufacture of cotton is not carried 
on. These are Louisianna, Texas, Michigan, Illinois, Iowa, Wisconsin, and 
California. In all the other States, including the district of Columbia, estab- 
lishments of a more or less important character are to be found. By a return 
printed in a report of the Superintendent of the Census of the United States 
for 1860, 1064 establishments for the manufacture of cotton goods are stated 
to be in operation, consuming 641,240 bales of cotton, and manufacturing 
goods to the value of $43,207,666, or about £1,000,000 sterling per annum. 
Of these establishments 664 are in the New England States alone ; 213 of 
them being in Massachusetts, 158 in Rhode Island, and 128 in Connecticut: 
65 only are to be found in the States of Maine, Vermont, and New Hampshh-e ; 
but the 44 mills returned as being in the last named State manufacture nearly 
as much in quantity and value as the 286 establishments of the two States of 
Rhode Island and Connecticut. Of the 630 mills scattered over the remaining 
eighteen States, Pennsylvania has 208. Of the Southern States, Georgia and 
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Tennessee have the largest number of establishments^ thase in the former being 
returned as 35, and in the latter 33 ; but, from information received in Virginia, 
there is no doubt the number of mills in Georgia has increased considerably 
since 1850. 

The number of persons employed in the cotton manufactures of the whole Number of persons 
of the States was 33,160 males, and 59,13G females. m^Scto^^s'^*^'' 

The New England establishments are conducted upon a similar principle 
to the largest cotton factories of Great Britain, and spinning and manufacturing 
are carried on as one concern. This, however, is not the characteristic of the 
mills in the above States, as they are, in many instances, employed in spinning 
only, and in Pennsylvania, Georgia, and Tennessee, yams are produced chiefly 
for the purposes of domestic manufacture by hand, which still obtains in many 
parts of the older States of the Union. Thus whilst in Pennsylvania the capital 
invested amounts but to about one-seventh of that of Massachusetts, the 
quantity of cotton consumed is one-fifth, the value of raw material not quite 
one-fourth, the number of operatives (male and female) one-fourth, the value 
rather more than one-fourth, the number of pounds of yarn spun and sold as 
yam is above thirty times greater in Pennsylvania than in Massachusetts. 
This, to a certain extent, gives a key to the difference in the modes of manu- 
facture in the two States, and illustrates the distinction already alluded to. 
There can be no doubt, however, that domestic weaving is gradually giving way, , 
and those manufacturers, especially in Pennsylvania, who formerly did a pros- 
jierous business as spinners only, now find that the Eastem States supply the 
piece goods at a rate so little above the cost of the yarn, that it is not worth 
the while of the farmer to continue this primitive custom of weaving his own 
cloth. Thus the domestic loom is fast following the spinning-wheel of the 
early settlers, and those manufacturers who until recently have spun yarn only, 
are gradually introducing the power-loom as the only means of sustaining their 
position in the market. This was illustrated by a visit to the " Eagle Cotton 
Mill," Pittsburg, Pennsylvania. Formerly the proprietors spun yam alone, and Cotton mills, 
did a successful trade, but, by a return with which they favoured me, I find Pittsburg, Pcnn- 
that in six establishments under their direction they had introduced already ^yl^ama. 
540 looms to the 26,000 spindles, and were manufacturing sheetings at the rate 
of 6,000,000 yards per annum, together with twilled cotton bags, batting, and 
yams, from 58. to ISs.; and this, in order to make the latter pay by consuming 
the surplus yams themselves. In the Penn Cotton Mill, Pittsburg, the more 
modern system had become the rule of the establishment, and with 7,000 
spindles and 207 looms, 2,730,000 yards of shirtings were produced annually, 
besides 240,000 lbs. weight of coloured yarns for carpet warps and cotton rope. 

At two establishments at Richmond, Virginia, the consumption of the Cotton mills, 
yarn, in the manufacture of piece goods, was also the rule, and this being the Richmond, Vir- 
extent of my journey southward, it became a matter of interest to inquire as to ^'^*^' 
the progress of the cotton manufacture in the cotton-growing States. Georgia, 
Tennessee, and North Carolina were quoted as those in which the greatest 
progress had been made ; whilst Virginia, South Carolina, and Alabama, were 
the next. In Tennessee spinning would appear to be the rule, and manufac- Cotton manu- 
turing the exception. In Georgia and North Carolina equal attention is paid focture in the 
to both; whilst in Vu-ginia, South Carolina, and Alabama the manufacture of Southern States, 
piece goods is decidedly more extensively carried on than spinning only. Slave Slave labour in 
labour is said to be largely used, with free whites as overseers and instmctors. ^^^^^ ™*^^^- 

In the two establishments above named free white labour alone is employed. 
The males are heads of departments, machinists, dressers, &c., and the females 
are spinners and weavers. The latter are chiefly adults, though children from 
twelve to fifteen are employed. The average hours of work here are twelve, 
but vary a little with the season. Very full time being the rule. At least such is 
the statement of the manager of the James' River Company's Mill. This 
establishment, as also the Manchester Cotton Company's Mill, is at Man- 
chester, Chesterfield county, Virginia, and situated opposite to Richmond, on 
the James river, from the falls on which the water power used for driving the 
machinery is derived. The Tames River Mill produces a large weight of work James River Mill, 
for the extent of its machine, v. The goods manufactured are coarse cottons, Ricbmond, Vir- 
and average about 2^ ya. ^s to the pound ; shirtings, 28 inches wide ^™'*' 
(Osnaburgs), summer pantalooi. for slaves, and bagging for export to the 
Brazils for sugar-bags, running about 3 yards to the pound* Bagging of a 
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lighter character, for grain, and 36 inch Osnaburgs, two yards to the pound, are 
also produced. The Manchester Company manufacture sheetings, shirtings, 
and yams, and employ about 325 operatives, the children being of the same 
average age as at the James River MUl. The manager, Mr. Whitehead, is an 
Englishman, as is also the chief mechanic. The former has just perfected a 
patent "speeder,'' of which the latter expressed a very high opinion. Its advan- 
tages are a greater speed, a more even roving, and a bobbin of any desirable 
size, which never becomes spongy in the winding. 

The small development of the cotton manufacture in the States of Indiana, 
Mississippi, and Arkansas, or even those of Ohid and Kentucky, required no 
special inquiry. In Maryland, however, there were twenty-four establishments 
in 1850, chiefly engaged in manufacturing piece goods, such as drillings, 
sheetings, ducks, Osnaburgs, and bagging. The yarns produced for domestic 
purposes bear but a small proportion to those manufactured into cloth, and . 
these are- chiefly sold within the State for the home weaving of mixed fabrics of v/ 
wool and cotton, forming coarse linseys. The wool is mostly spun by hand in 
the farm houses, and the fabrics when made are entirely for domestic use. In 
Maryland, too, bleaching is carried on to a considerable extent. 

Having thus endeavoured to illustrate the position of the cotton manufac- 
ture in the form in which it has developed itself in the South, and, so far as 
circumstances would permit of an inquiry, in the Middle States, bordering on 
the west ; the manufacturing system, as manifested in the cotton trade of New 
England, demands consideration. If the illustrations given show the early 
progress and position of this manufacture in the United States, so far as daily 
recurring improvements and ever increasing wants have permitted it to remain 
in its original form, the manufacturing towns of Lowell, Manchester, and 
Lawrence strikingly demonstrate the results of the energy and enterprise of 
the manufacturers of Kew England. 

At Lowell, Massachusetts, the cotton manufacture has been developed in 
a form which has been a theme for many writers on the economy and social 
bearings of the factory system; and the plans so successfully put into operation 
here, and carried on since 1822, have led to the erection of large establishments 
with their attendant boarding-houses, at Manchester, New Hampshire, and 
more recently at Lawrence, Massachusetts ; whilst a commencement has been 
made at Holyoke, in the same State, by the Hadley Falls Company, which pro- 
mises a result of a more extraordinary character than anything yet achieved in 
the United States. Each of these localities present features peculiar to them- 
selves, and, besides the manufacture of cotton goods, other branches of production 
in textile fabrics are carried on. 

The falls of the Pawtucket on the Merrimack river, and the Pawtucket 
Canal, which had previously been used only for the purposes of navigation, and 
connecting the river above and below the falls by means of locks, presented to 
the original projectors of Lowell a site for the solution of an important problem, 
not only in American industry, but to a great extent in that of Europe itself. 
This was the combination of great natural advantages with a large and well- 
directed capital, resulting in extensive and systematic operations for the reali- 
zation of a legitimate profit ; whilst the social position of the operative classes 
was sedulously cared for, and their moral and intellectual elevation promoted 
and secured. The example has not been lost, even in Europe, and the possi- 
bilities of the manufacturing system of a country being carried on without ' 
deterioration, but, on the contrary, to the consolidation and promotion of the 
best interests of the labouring classes, having been so unmistakeably proved, 
many improvements in the larger manufactories of England, not only of those 
engaged in manufacture of cotton, but in other branches of industry, have 
resulted from the enlightened and profitable system commenced barely thirty 
years ago by the founders of Lowell, which is now a city containing nearly 
35,000 inhabitants. 

In that place there are eight manufacturing corporations, exclusively 
employed in the manufacture of cotton goods, two of which print and dye their 
own fabrics, and one company (Lowell Manufacturing Company) which manu- 
factures cotton Osnaburgs in addition to its staple production of carpets* 
There are thirty-five mills, besides the print works above named, belonging to 
these companies. (See Table, Appendix J^o. 1.) These produce 2,139,000 
yards of piece goods per week, consisting chiefly of sheetings, shirtings, ^ 
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drHlingS; and printing cloths, varying in quality from ISo. 13 to Ko. 40. 
The greater portion, however, are No. 14s and N"o. 13s. The consumption of 
<5otton is 745,000 lbs. per week, spun and manufactured upon 320,732 spindles 
and 9,954 looms. The average per spindle is 1 J yard per day, the medium 
produce of a loom being, in 14's 45 yards, and 30's 33 yards per day. The 
number of operatives employed in the cotton manufacture by the eight corpo- 
rations exclusively engaged therein is 6,920 females and 2,338 males. This, 
however, does not include those employed by the Lowell Manufacturing Com- 
pany in their cotton mills, as the returns only show the gross number of hands 
engaged in the cotton, carpet, and other departments of that establishment. 
The average wages of females, clear of board, is §2, or about 9^. 6rf. sterling. Wages at Lowell. 
per week, whilst the wages of males show an average of $4 80 cents, or about Hours of labour at 
£l 28. sterling, per week. The average hours of labour per day, exclusive of Lowell. 
meals J is 12, the mills commencing at 5 a.m. and closing at 7 p.m. 

Of the quality of the goods produced, it will be sufficient to say, that they Character of cotton 
are generally excellent of their class, and quite equal, sometimes superior, to g^^^ds. 
shnilar manufactured in Britain. Those of Lowell may be taken as fair examples 
of other cotton mills in the United States, possessing the same advantages as 
regards power, improved machinery, and intelligent operatives. In spinning, it 
Avill be seen that the numbers are low, the finer quality of cotton goods not 
being produced. The No, 40s "printers" manufactured by the Merrimack Com- 
pany being the highest class. These, when printed, are of a firm and excellent 
fabric. Tlie Lowell Manufacturing Company produce a very cheap and well- 
looking fabric for cotton trowscrings at 17^ cents, or about 9|rf. sterling. Cotton trouserings. 
per yard. These are made up of dyed yarns in checks and stripes, and are 
woven on gingham looms. 

In selecting the cotton manufactories of Lowell as an illustration of other 
manufacturing localities engaged in the same branch of industry, it must be 
borne in mind that each of the latter have certain features peculiarly their own ; 
but as the statistics of Lowell, as given (see Table-Appendix, I^To. 1), fairly repre- 
sent the rate of production, &c., in the class of goods included therein, in the 
best and most extended form as to economy, organisation, &c., in a group of 
establishments, no useful purpose can be served in quoting the relative rate of 
production of single manufacturing companies in groups of two or three. It 
will be sufficient, therefore, in glancing at the cotton mills of Lawrence, Man- 
chester, and Holyoke, to quote the total productions from returns courteously 
furnished by their respective agents or managers. 

As the manufacturing establishments of Lawrence are intended by their Mills at Lawrence, 
enlightened proprietors to comprise all the advantages derived from the Massachusetts. 
experience gained at Lowell, I would beg to quote the following description of 
the Atlantic Cotton Mills,* from the Appendix to the Sanatory Report presented 
to the Legislature of the State of Massachusetts in 1860 : — 

" The Atlantic Cotton Mills have erected a building 600 feet in length, Atlantic cotton 
five and six stories in height, partly 64 and partly 106 feet in width, which is ^^^^ Lawrence. 
devoted to the manufacture of brown cotton goods. It is designed to contain ^^s**^""^^^^- 
42,500 spindles, and 1,108 looms: 25,088 spindles and 728 looms are now in 
operation; and 164 male and 619 female operatives are employed. This 
number will be increased to about 1,200 when in full operation. The motive 



• An admirable library has been established in connection with the Atlantic Mills by the 
overseers and operatives. Tiie agent, Mr. II. K. Oliver, having given 100 volumes as a foundation, 
uad loaned g60 for the purchase of books. Subsequently, the sum of $50 and 24 volumes was 
presented by the treasurer, Mr. William Gray, and further donations from the late Mr. Amos 
Lawrence and the Lawrence Tract Society. The library now contains 1,100 volumes ; and, on an 
analysis of the printed catalogue, of 98G of liiese I find that the selection of books is admirable. 
There are, on History, 125 volumes; Biography, 98; Religious; 60; Fiction, 187; Poetry, 56 ; 
Travels, 78; Philosophy, 16; Science, 20; Mechanics, 10; Agriculture, 10; Natural History, 7; 
Miscellaneous, 319. 

The permanent members, who are chiefly the overseers, pay %\ per annum ; those who simplv 
become members to use the books, pay 60 cents (about 2*. 9c?. sterling) per annum ; these are chiefly 
mill hands ; and about one-third of the operatives thus subscribe to the library. It must be remem- 
bered, however, that about one-third of the female operatives in this mill are Irish, who either cannot read 
or write, or have no taste for reading. One of the hands, a young man, acts as librarian, for which 
he receives a small remuneration from the library fund. The books are given out, and returned every 
Saturday evening, half an hour after bell-time; the requisite rooms for the safe keeping of the 
booka b«ing found by the proprietors of the mill, rent free. G. W. 
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power is supplied by three of Boyden's improved iron turbine wheels, each 8 feet 
in diameter, and of 300-horse power ; 12 mill-powers are devoted to these mills. 
The boarding-houses belonging to these mills consist of six blocks, containing 
68 tenements, and are built upon a similar plan and have the same admirable 
arrangements for water, cleansing, sewerage, and other purposes, as those belong- 
ing to the Bay State Mills, noticed in the description of that establishment 
{Class XII ; see Appendix, No. 3). 32 of these tenements are intended for the 
females ; and 36, equally good, but containing fewer rooms, are intended for 
the overseers in the mills, and for men with families, who may also take 
boarders." 

By a return for the week ending 30th July, 1853, 7,783 pieces of goods 
were manufactured, containing 299,262 yards, and weighing 99,647 lbs. These 
consist of plain sheetings, shirtings, and drillings No. 14's, and plain sheetings 
and shirtings No. 24's, varying in average yards to the lb. from 1*47 in 
drillings to 5*40 in shirtings. Examples are exhibited by the Company's agent 
at the Exhibition of New York. 

Lawrence, like Lowell, derives its water power from a remarkable fall in 
the Merrimack river, across which a dam, 1,011 feet in length, has been con- 
structed. Manchester, New Hampshire, is also situated on the same river. 

The Amoskeag Fall at this latter place has a fall of about 62 feet in one 
mile, and is formed into two dams, the head- waters of which feed canals on two 
levels, from which the power is used. The first or highest level has a fall of 
about 20 feet, — ^the second one of 30 feet. The power is estimated at 10,000 
horses, of which less than 5,000 are at present in use ; about 760 only being in 
the lower level or second canal. The natural construction of the £^ was very 
favourable to an economic use of the power, — the upper dam being raised only 
5 feet high ; the engineering works of the dams and cailals were consequently 
inexpensive in comparison to those of South Hadley, on the Connecticut, to be 
hereafter mentioned, or even the dam at Lawrence. Turbine wheels of large 
size are used, as at the latter place. 

There are two manufacturing companies at Manchester, — the Amoskeag 
Company, and the Stark Mills. The former consist of four mills, the latter of 
two, and it is scarcely possible to conceive anything more complete than 
these manufacturing establishments, with the requisite boarding-houses con- 
veniently situated for the purposes of the operatives.* The goods produced 
in the Amoskeag Mills are of excellent quality, and consist of ducks, tickings, 
denims, drillings, sheetings, and cotton flannels of varied width and quality. 



* As an illustration of the relations existing between the operatives and the corporations who 
employ them, it may not be nninteresting to state that on the day I visited Manchester by invitation 
of several of the directors, the annual meetings of the Manchester Print Works Company, and the 
Amoskeag Manufacturing Company, were held. The operatives employed by the latter having 
reason to fear that in the erection of another mill, a favourite elm, one of the last of the old forest 
trees on the banks of the Merrimack, would have to be cut down ; hastily got up a petition, which was 
signed by upwards of 500 of the mill hands, male and female, and presented it to the meeting of the 
proprietors, requesting that, if possible, the ti*ee should not be cut down ; and giving many reasons 
alike creditable to the good sense and feelings of the petitioners, among&t which were, *' that it was a 
beautiful and goodly tree,'* and belonged to a time when *' the yell of ihe red man and the scream of 
the eagle were alone heard on the banks of the Merrimack, instead of the two gigantic edifices filled 
with the buzz of busy and well-remunerated industry," — " a connecting link between the present and 
the past, and perhaps may serve as a ever-living, yet silent monitor, each autumn, as the aged and 
yellow leaf falls from among its fellows, to remind us of our own mortality." " It is, it may be therefore 
assumed, a useful tree, to say nothing of its absorbing: noxious gases, and giving out healthy ones." 
The petitioners repudiated any intention to intei-fere with the arrangements of the shareholders in the 
disposal of their property,acknowledginghowlargely they were indebted to them for **the green enclosures 
and hundreds of trees which line the streets, all promptly cared for and protected at no inconsiderable 
expense ; and though they could not but indulge a hope that the company would * spare that tree/ 
yet," say the petitioners, " we shall not murmur if, upon the whole, by stern necessity, you should 
remove the object of our solicitude.'* The company, however, decided to comply with the wishes of 
the operatives so properly expressed, and, as I had every reason to believe, from the position of the 
tree, at no little inconvenience and cost. On examining the signatures to the petition, I was sti'uck 
with the admirable character of the handwriting of the majority. 

There is a savings bank attached to the Amoskeag mills, in which has been deposited $137,000 
(about £27,000 sterling) since 1840, on which 5 per cent, per annum is paid by the company. This 
does not include amounts withdrawn by operatives leaving the establishment. And it may be well to 
state here, that the average continuation of females devoting their attention for a lime to factory- 
labour, is about 2^ years at Manchester and about 3 to 3| at Lowell. At Lowell, each corporation 
formerly had its own savings bank for its own operatives, allowing, as in the case of the Amoskeag 
Company, an interest on deposits. Now, however, they are all consolidated into one general savings 
b -ink, and the deposits amount to $700,000 (about £140,000 sterling). G. W« 
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The ducks and tickings are excellent fabrics, of which examples were exhibited 
in the Great Exhibition of 1851, and obtained a prize medal. The total Monthly produ©. 
productions of the Amoskeag Mills for the four weeks ending 21st May, 1853, ^®" ^^}^^ Amo*- 
was 1,697,166 yards, weighing 585,745 lbs. ; and the amount paid in wages Manchester New 
was, — males, $6,604 83 cents; females, $21,143 66 cents; being a total of Hampshire.' 
$2,7748 49 cents, or at the rate of upwards of £6,000 sterling per month. 

Specimens of the goods manufactured are exhibited at the Exhibition of 
IJew York. 

As Mr. Whitworth's engagements did not permit him to visit Manchester, 
it may be proper to state here that the Amoskeag Company have extensive 
machine shops for the manufacture of locomotive engines, and the machinery 
for their mills. The average number of locomotives turned out this year 
will be five per month. 

The Stark Mills Company manufacture 36 and 48 inch sheetings, and stark MiUs Com- 
30 inch shirtings. No. 14 yarn, and 48 inch drills, No. 12^ yarn, ducks, and pany» Manchester, 
seamless grain bags, and an article, a species of drilling, known as leather *^^^ Hampshire, 
cloth, which is now coming into extensive use as a substitute for morocco (see 
Class XVI). The seamless grain bags constitute a novel and important Seamless grain- 
article of trade, and are of excellent quality and make. These bags are 46 ^*8?'* 
inches long, and are manufactured of various qualities and weight. The 
warp is a double one, and, by the construction of the loom, the ** filling," or 
weft, traverses both sides, uniting the warps at the edge, instead of producing 
a selvage. The loom is a perfect self-actor or automaton, so to speak ; it Power-loom for 
commences the bag, goes on until the requisite number of picks has been ^^™*®** 8^"*«»"* 
thrown in to make up the length ; it then closes the bottom, throws in a given 
number of picks as a tab, and then commences another bag. All tbat the 
weaver has to do is to attend, in the usual way, to the perfect working of the 
machine, and cut out each bag, as from their thickness any quantity accumu- 
lated on a cloth beam would be an incumbrance to the machine. Ab the bags 
are cut out, each weaver folds and piles them by the side of each loom, and 
these are removed and an account taken every half-day. The bags are 
hemmed round the top, or mouth, by sewing machines, each machine being 
attended by one female operative, and the average work of each is 660 bags 
per machine per day. 

There are 126 of these seamless bag looms at work in the Stark Mills. 
The average make is 47 bags per loom per day, and the speed about 130 picks Speed of machinery 
per minute. This is rather high, as the general speed of power-looms, and 
indeed of machinery generally, is lower than in England. By this means 
human labour is economised, and one operative can attend to more machines. 
Thus, it is often found that a weaver will attend to four looms in the United 
Stat^, who, in the same quality of work, would attend to only two in England. 
I believe, however, that the conviction is gradually forcing itself upon the 
mind of the British manufacturer, that machinery may be run at a speed which 
is not economical, either as regards the quality of goods produced, or the most 
profitable use of human labour. 

The seamless bag loom is the invention of Mr. Cjrrus W. Baldwin, of the 
Stark Mills, and the looms are all manufactured in the machine shops of that 
establishment^ 

Pillow-cases and bed-bolsters could be as easily and as profitably produced 
by this loom as grain bags, but the latter are in great demand at present. Mr. Cotton Hose for 
Baldwin has just patented an adaptation of his invention to the weaving of fire^ngines. 
cotton hose for fire-engines. The experimental loom will produce 1,000 feet 
of hose per day, and from the perfect character of the work, there is no 
material escape of the fluid when the hose is filled with water, as the fabric 
swells, and it is as perfect as a duct as the ordinary leathern hose, and much 
more elastic and portable. In point of economy, too, the cotton hose must 
possess great advantages, its cost being but 6^ cents, or about 3Ad. sterling, 
per foot, and no oiling is required to preserve its elasticity. This alone gives it 
a greater advantage over the leathern hose, since both labour and material are 
saved ; the cost of the latter being 62^ cents, or about 2«. 9rf. sterling, per 
foot, and requires renewing every three years. Thus, if the cotton hose was 
renewed every year, which it is not likely would be requisite except under very 
peculiar circumstances, an immense saving would be effected. But a double 
heme, which would wear longer than the leather; and still save the oiling, cato be 



Digitized 



by Google 



12 



Mff Oeorge Wallis^s Special Report, 



Improved carding- 
engine. 



Monthly produc- 
tion of the Stark 
mills, Manchester, 
New Hampshire. 



Nashua, New 
Hampshire. 



Hadley Falls Com- 
nany. Holyoke, 
Massachusetts. 



Lawns for printing. 



Portsmouth steam 
mills, Portsmouth, 
New Hampshire. 



Cotton manu- 
factures.. Manay- 
unk, near Phila- 
delphia. 



made by inserting a smaller cotton hose within a larger one ; a coating of 
caoutchouc rendering the whole perfectly water-tight, and less susceptible of 
external injury than a single hose would be. It is scarcely possible to conceive 
a more perfect fabric than the hose produced by the experimental loom shown 
to myself by the inventor, who states that it is also applicable, and that he is 
about to adapt it, to fancy weaving. The invention is patented in England, us 
well as in the United States. 

An improvement in the carding engine is in operation here. It consists of 
a series of circular saws mth very fine teeth, set round a cylinder. It throws 
out an immense quantity of dirt which escapes the ordinary carding machines. 
Should flax cotton ever come into general use, this would be the most fitting 
naachine for carding it clean, and getting rid of the woody fibre, by a mechani- 
cal instead of a chemical process, the initiatory steps towards which will be 
mentioned in its proper place in Class XIV. 

The total production of the Stark Mills for the month ending May 28th, 
1853, was in drills, sheetings, &c., 1,046,138 yards, weighing 379,132 lbs.; in 
seamless bags 109,644 yards, weighing 97,896 lbs. The number of operatives 
employed, 1,064 females and 216 males. Specimens of the bags are shown 
in the Exhibition at New York, but not by the company. 

At Nashua, in New Hampshire, also on the Merrimack river, there is a 
considerable development of the cotton manufacture, but Manchester presents 
the highest type in that State. Manufactures of various kinds, chiefly cotton 
and woollen, may be said to be carried on at almost every available point in 
the Merrimack and Charles rivers, and indeed upon the smaller and more 
tributary streams of New Hampshire and Massachusetts, The largest river 
passing through the latter State, however, has only recently commanded 
sufficient attention to induce the employment of a sufficiently large capital in 
developing its immense natural advantages ; and it would certainly appear that 
at Holyoke, on the Connecticut river, the factory system of the United States 
of America is destined to the fullest expansion under the most favourable 
circumstances as regards power, the conveyance of raw materials and manu^ 
factured goods, as also salubrity of situation for a manufacturing town. 

The B[adley Falls Company have here constructed a dam across the Con- 
necticut river, 30 feet high at the head water, and 1,017 feet long; whilst 
taking advantage of the peculiar conformation of the land on the banks, the 
application of the power derived therefrom is so arranged, that a row of mills 
two miles in length might be erected, and power to drive at least 1,000,000 
spindles easily applied thereto. A town is laid out in a plan calculated to 
secure many advantages to its future inhabitants, and boarding-houses, &c. 
erected for the operatives employed in the two mills and machine shops already 
at work. Another mill intended for the manufacture of fancy fabrics is now 
in the course of erection. Of the two above named, one contains 18,482 
spindles, for No. 14 yam, which is manufactured into sheetings at the rate of 
about 6 tons weight per day. The other mill contains 30,700 spindles for No. 90 
yam, this being the finest number spun in the United States. It is maiiufac- 
tured into lawns, or jaconetts, chiefly for printing. There are 460 looms in this 
lawn mill. The goods thrown off are of a superior quality, and show that the 
manufacture of the finer fabrics in cotton is as likely to be successftdly carried 
on in the future, as the coarser and more useful qualities have been in the past. 
There is only one other mill for the manufacture of lawns in the States. This 
is at the Portsmouth Steam Mils, Portsmouth, New Hampshire. Here there are 
26,000 spindles driven by steam power, the yarn being No. 90's, as at Holyoke, 
Another mill for this class of goods, the Pacific Mills, Lawrence, Massachusetts, 
is in the course of erection, and ^vill be in operation shortly. 

As already indicated, there are a considerable number of mills manufac- 
turing cotton goods, many of these, too, of large size, in detached localities in 
the New England States ; but those visited, and now reported upon, may be 
considered as types of the whole. 

In Pennsylvania, as already mentioned, the establishments are generally 
smaller, and are more isolated. There is a considerable concentration of the 
cotton manufacture at Manayunk, on the Schuylkill river, near to Philadelphia, 
but though promised the particulars as to production, class of goods, &c., it has 
not been furnished to me. 

The manufacture of ginghams is now carried on to a large extent, par- 
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ticoltely at South Hadley, opposite to Holyoke, and at Clinton, Massachusetts. 
The goods are admirable, though light in quality, of good dye, and the colours 
generally put in with good taste. 

This, however, depends so much upon the market or class of customers for 
which the goods are intended, that justice to the manufacturer always demands 
caution in pronouncing a$ to the fitness or non-fitness of decoration, even in its 
simplest forms. 

It will therefore be sufficient to say here, that the combinations of colour 
ftre often harmonious and pleasing, and sometimes even elegant, and in a 
material which is regularly sold at 12^ cents to 16 cents, or from 6^d. to 8d. 
sterling, per yard retail, and therefore within the reach of all classes. 

The Glasgow Mills, South Hadley, derive the water power which drives g '*^^^aS^' 
their machinery from the head-water of the dam constructed by the Hadley M|j[^achu»ctta. 
Falls Company for the works at Holyoke ; indeed the privilege is rented from 
that corporation. They arc entirely devoted to the manufacture of ginghams. Ginghams. 
The yams, 28s and 80s, are spun on 10,000 spindles, and manufactured into 
doth by 300 power-looms carrying 4 shuttles each, for different coloured yams, 
and acting by means of a revolving shuttle box. Each loom produces from 
28 to 30 yards per day, and the total produce of the establishment is 14,000 
pieces, of 30 yards each, per week, giving a total of 52,000 yards. The yams 
are all dyed on the premises, and are generally clear and brilliant in colour, 
an^ the goods have a reputation for fast dyes. 

The Glasgow Mills Company contribute to the Exhibition at New York a 
very satisjfactory assortment of dress ginghams, handkerchiefs, gala plaids, and 
white and coloured cotton yarns. 

The Lancaster Mills Company, Clinton, Massachusetts, manufacture ging- Lwicaster miUs, 
hams on an extensive scale. The looms, 600 in number, together with 96 9"^*^' Maasa- 
carding engines, are all in one room or loom-shed of excellent constmction, 
lofty and well ventilated, the roof being of slate and glass, supported on iron 
coltmms« 

There are 21,000 spindles and 800 operatives, chiefly females. The yams 
are ISo. 25 wai-p, and Jfo. 27 filling or weft. The goods therefore are of a 
little lower quality than those of the Glasgow Mills, which, as already stated, 
are manufactured of !N"o. 28 and No. 30. The make and dye, as also the 
general selection of colours in the Lancaster Mills, are good, and the goods 
must be largely in demand, as the make averages 5,000,000 yards per annum, 
or 100,000 yards per week. 

The manufacture of cotton bedquilts by a method included in Bigelow's Cotton bed quilu. 
patent for the manufacture of Brussels carpet by the power-loom, is also carried Lancaster Quilt 
on at ainton by the Lancaster Quilt Company. The mill is small, and was SSU^ 
erected for other purposes. These bedquilts are good, cheap, and useful 
articles, in great demand. There is considerable scope for design, imtram- 
melled by the conditions of Marseilles or quilted fabrics, from the facility with 
which the figured surface can be produced. The fabric, however, does not 
present the substance of the ordinary quillings, but in other respects is 
admirably adapted for summer use or for hot climates. 

Tickings are extensively manufactured, and often form a department in 
the large cotton establishments in the New England States. The manufacture 
of them, with checks, stripes, &c., also form a considerable item in the home 
industry of Pennsylvania, and, to a certain extent, in the factory systeni of ' * ""': ; 

that State. Some goods of this class, contributed at the New York Exhibition, Lenna mills, 
manufectured by D. Lammot and Son, Lenna Mills, Delaware county, Penn- Delaware county, 
sylvania, are most excellent of their kind. They are 36 inches wide, 1,100 ^«o»»y^^- 
reed. No. 30 warp, and No. 35 filling or weft, with 140 picks to tbe inch. It 
is scarcely possible to conceive a ^rmer or better made article, and the tradi- 
tionary notion that really good tickings can only be manufactured from flax 
receives a severe shock when such cotton goods as these are presented for 
examination. ITie Lenna Mill runs 4,000 spindles, and works 160 looms, of 
which latter twenty-nine arc for the manufacture of the finer qualities of ticking 
quoted above. It is comparitively a small establishment, situated in one of 
those beautiful valleys, on a stream supplying water power, with which the State 
of Pennsylvania abounds, and which, in presenting great natural facilities, have 
originated the comparatively large number of small manufacturing establish- 
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ments, especially of cotton and woollen yarns and goods, to be found in 
that State. 

The manufacture of stocking-net and of cotton hosiery of the coarser 
qualities is gradually developing itself in various localities, especially in the 
states of Connecticut and Massachusetts. As, however, hosiery comes under 
the head of Class XX. (Gothing, &c.), this branch of industry will be noticed in 
its proper place. 

The display of cotton goods in the Exhibition at New York, as illustrative 
of this branch of industry, is, on the whole, a satisfactory one ; nearly every 
special department having one or more representatives. 

It is now requisite, in order to complete as far as possible this review of 
the cotton manufactures of the United States, to briefly notice such branches as 
may not have come within the range of business of the establishments visited 
and reported upon, and whose contributions to the Exhibition have been 
indicated in due course. 

The generality of contributions of cotton fabrics most generally in 
demand, such as sheetings, shirtings, drills, clucks, &c., are of good make and 
quality, and are often well finished and neatly made up. These, however, need 
no special remarks, and a reference to the catalogue for the names of the con- 
tributors will be sufiicient. 

The Silesias manufactured by the Franklin Manufacturing Company, Pro- 
vidence, Rhode Island, as also the same kind of goods, together with nankeens 
and drills of a fine quality, manufactured by Goddard Brothers, of the same 
place, are excellent fabrics, well dyed and finished. 

The Canada plaids, adapted for vestings, manufactured at Whittenton 
Mills, Taunton, Mas^chusetts, are excellent in make and dye, and in good 
taste in the selection of the colouring. In cotton damasks and quilts, dyed and 
plain, the goods of Malcolm and Heskett, Paterson, New Jersey, are the only 
examples of American production of their kind. They are of fair make, and 
the usual character in design. 

The cheapness of cotton in the United States, as a raw material, causes it 
to be used for many of the purposes for which flax and hemp are alone employed 
in Europe. The cotton sailcloth shown at the Great Exhibition of 1851 was 
an evidence of this. Therefore cotton is largely used in the manufacture of 
cordage and twine, and the examples shown in the Exhibition at Kcw York are 
very excellent. The American Cordage Company, New York city, exhibit 
specimens of patent cordage, rope rigging, tow-lines, &c., of various sizes. 
These are remarkably clear in the strand, and are evidently made with great 
care. Cotton seine twine, and cotton lines for drift and other nets, are also 
exhibited, which show how largely cotton is employed in this branch of trade. 

Fishing nets of cotton-twine are woven by Mr. John McMullen, of Balti- 
more, on a loom of his own invention. These are not exhibited, but they are 
quite equal in every respect, probably superior, to hand-made nets.* 

Cotton-wick for candles and lamps forms another item of the cotton trade 
in the United States, lamp- wicks being largely consumed. Mr. A. Wortendyke, 
Godwinville, near Paterson, New Jersey, exhibits specimens of cotton-wick^ 
counter-twist wick for patent machine mould candles, and chandler's wick. 
These are excellent examples of their kind. 

The estimate formed of the present position of the cotton manufacture of 
the United States must be one of no merely apologetic character. All that has 
been attempted has been well done, not only in the results, but as regards the 
methods by which these results are attained ; and if, as will undoubtedly strike 
the European observer, many of those developments of the cotton trade in its 
finer and more ornamental fabrics are as yet unattempted, it must be remem- 
bered that the useful fabrics, those absolutely necessary to the comfort of the 
great mass of the people, were those which would be first in demand, and most 
likely to remunerate the enterprise of the earlier manufacturers. 

In the New York Exhibition a specimen of British calico is exhibited, 
which was purchased by the contributor, Mr. Hagerson, at Boston, in 1813. 
Its width is 33J inches, its price at that date 85 cents, about is. sterling, per 
yard. The same quality of cloth can now be purchased for 3^ cents, about 2d* 
sterling, per yard. An illustration like this proves how largely manufacturing 
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slull, not only in Europe, but in America, must have progressed since that 
period ; difiusing health and comfort, independence and happiness, by 
affording occupation to hundreds of thousands in both continents; whilst 
its influence has been felt in the social relations of life in a remarkable 
degree in the United States, as evidenced by the condition of the people in 
Lowell, Manchester, Lawrence, and*other places of less concentration, but not 
of less skill, enterprise, and industry, or of lower tone as regards morals or 
social position. 

Since my return to England, I have received through his Excellency, John Communicatiop 
F. Crampton, Her Majesty's Minister at Washington, two commimications from from Georgia on 
Mr. Henry Le Weeks, Hannahatchei, Stewart county, Georgia, making inquiry *^® growth and 
as to certain conditions in the growth and preparation of cotton, for the infor- c^^*^^^°" ^^ 
mation of the planters of the Southern States. The questions asked appeared 
so important that, being desirous to obtain and transmit the best practical 
information, I communicated with Thomas Bazley, Esq., President of the Man- 
chester Cliamber of Commerce, and Henry Houldsworth, Esq., also of Man- 
chester; and subsequently, at the suggestion of Mr. Bazley, with Robert Hyde 
Greg, Esq., ]!forcliff, near Macclesfield. Each of these gentlemen furnished me 
with replies to the questions transmitted, which I embodied in a reply to the 
communications of Mr. Le Weeks. 

A copy of that reply, and of the communications to which it is an answer, 
will be found appended. (See Appendix, No. 2.) 



CLASS xn. 

WOOLLEN AND WORSTED, 



Next to cotton manufactures in extent and value, but scarcely less in' WoDllen manu- 
importance, are the various branches of the manufacture of woollen and worsted factures. 
goods now carried on in the United States. Many of these are of comparatively 
recent introduction, whilst others have been pursued for years under many dis- 
advantages, both as regards the supply of raw material, and the skilled labour 
requisite to carry out the more perfect finish of the better class of goods. In 
many respects these difficulties have been in a great measure overcome, and the 
higher class of woollen goods produced in America will, in many respects, com- 
pare with similar fabrics manufactured in Europe. But it is more than 
questionable whether, as is frequently asserted, the wool of which, these goods 
are manufactured is of American growth, unless in some special instances, or 
where the material has been carefully selected for the purpose. For though 
American wool is particularly well adapted to casimeres and stufiis, from the American wool, 
length of its staple, it is not so well suited to the manufacture of broadcloths. 
This opinion is borne out by that of the most experienced buyers of this 
class of goods. There can be little doubt, however, that the position to which 
the manufacture of the higher quality of cloths has attained will stimulate the 
growth of the finer qualities of short staple wool. And when the success of the 
examples shown by the American growers at the Great Exhibition of 1851 is 
remembered, it must be quite evident that an accurate knowledge of the require- 
ments of the woollen manufacture in its two great divisions, the one demanding 
a " carding," and the other a " combing" staple for their perfection in fabrics, 
is alone needed to enable the growers of the United States to meet all the 
requirements of the home demand, at least. At present German, English, and 
Australian wools are imported for the manufacture of certain classes of goods ; 
but, according to the report in the census of 1850, the largest proportion of 
imported wool comes from Buenos Ayres and the neighbouring* States on the 
Kio de la Plata. This is of a coarse and cheap variety, costing from 6 cents to 
8 cents, about S^t?. to 4 jd. sterling, per pound. The same authority states that 
the imported wool amounted up to that date to about one-third of the whole 
raw material manufactured, but that whilst in 1850 the quantity of wool 
imported into the United States was 18,d69,794 lbs., valued at §1,681,991 
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(about £400,000 sterling), a remarkable increase took place in the year 
1850-51, far exceeding the importations of any previous year, being 
32,548,693 lbs., and \o the value of $3,800,000 (about £900,000 sterling). 
This would go to prove a great and sudden increase in the woollen manu- 
factures, and this is borne out by the fact that many of the larger establishments 
were either commenced, or largely increased their make about this period, 
particularly in the coarser quality of carpets, and the manufacture of felted 
goods. 

By the census returns of 1850, twenty-four of the thirty- one States of the 
Union, and the district of Columbia, had establishments engaged in some depart- 
ment of the woollen manufacture. The seven States in which this branch of 
industry had not been commenced were. South Carolina, Florida, Alabama, 
Mississipi, Louisiana, Arkansas, and California. The New England States had 
not so many establishments in operation as the two States of Pennsylvania and 
Virginia, and only five more than those of New Tork and Ohio. Thus it will 
be seen that, whilst the cotton manufacture is located more exclusively in the 
Eastern States, the woollen manufacture is extended in almost equal proportions 
over the whole of the Middle States, and extends itself into the westeni regions 
and towards the south. The extent of the woollen manufactures of Massa- 
chusetts, however, is seen in the fact, that whilst in the 380 mills of 
Pennsylvania the consumption of wool is 7,560,379 lbs., employing 3,490 males 
and 2,236 females, producing 10,099,234 yards of cloth and 1,941,621 lbs. of 
yam, of the annual value of $5,321,866 (about £1,300,000 sterling) ; 119 esta- 
blishments in the first-named State consumed 22,229,952 lbs of wool, employ 
6,167 males and 4,963 females, and produce 25,865,658 yards of cloth and 
749,550 lbs. of yarn, of the annual value of $12,770,565 (about £3,000,000 
sterling). The difference of the modes of manufacture in the two States above- 
named, as illustrated by the cotton trade, is here shown again in the fact, that 
a very large proportion of the produce of the woollen mills of Pennsylvania is 
yarn only, a large amount of this being consumed in home manufacture for 
domestic use, or in the weaving of mixed goods and carpets by hand, and this, 
too, in addition to the home-spun woollen yarns mentioned as being worked up 
with the cotton yarns produced for that purpose. The 130 establishments in 
Ohio, as also 121 in Virginia, 25 in Kentucky, and 33 in Indiana, would appear 
to manufacture t}ie greater portion of the yams spun therein ; it is probable, 
therefore, that the yams of Pennsylvania are largely used for the supply of the 
West in the materials for home weaving. After all, however, this department 
of industry is becoming daily more and more exceptional ; but it is interesting 
as illustrating the early condition of a new country in its efforts to supply its 
own wants, in the absence of that larger development of manufacturing means 
and appliances which capital, skill, and a large and ever-increasing demand can 
alone establish on a firm and enduring basis. 

The total number of persons employed in the various establishments for 
the manufacture of woollen goods in the United States in 1860 was 22,678 
males and 1 6,574 females. 

Wages, as in the cotton trade, vary very much in different localities, but 
the average appears to be slightly lower than in that department of industry 
in the New England States, whilst it is higher in Pennsylvania. In the 
Western States the increased average is considerable. 

Many of the establishments of JSTew England being very extensive, are 
conducted upon a similar plan to the larger cotton mills. At Lowell, the 
Middlesex Company's mills present a good type of this higher class. The 
number of operatives employed is, males 575, females 730. The mills run 
16,340 spindles, with 75 looms for broadcloths, and 328 looms for cassimeres. 
The weekly production is 24,000 yards of cassimeres, and 3,000 yards of 
broadcloths. Cheap broadcloths are produced here, with a cotton warp, pre- 
senting a very good surface. These sell at $1 J (about 7^. sterling) per yard. 
Doeskins are the chief make, and, with beaver cloths and cassimeres, are 
manufactured entirely of native wool. The printed trouserings manufactured 
by this company are, in common with similar goods produced by others, of a 
very effective character. The colours are clear, and generally well selected, 
and the style and finish much better than would be generally supposed by 
those whose ideas of fancy cassimeres, are set upon woven patterns only, and 
they appear to suit a large class of buyers, particularly for the westeni 
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markets, as being at once low in price and showy in character ; and the colours 
are said to wear better than European opinions of such modes of production 
would give them credit for. The general make of goods by the Middlesex 
Company is illustrated in the Exhibition at New York. 

The Bay State Mills, Lawrence, Massachusetts, may be said to offer the Bay State mills, 
best type of a large woollen establishment, manufacturing a great variety of JLawrence, Massa- 
£abrics. These mills form a model establishment, so to speak, of its class; ^^'"'^^^s. 
alike as regards extent, construction, machinery, arrangement and internal 
economy. It has been therefore thought advisable to extract an illustrated 
description of it from the E^eport of the Sanitary Commission of Massachusetts, ' 

1850, given in the Appendix. (See Appendix, Jfo. 3.) 

There are 1,000 males and 1,200 females employed at present in the Bay 
State Mills, working 98 sets (3 to a setj of carding engines, and 700 looms, 
together with the dye works and printing shops for flannels and carpets. In Monthly production 
the week ending 7th May last, the production of this establishment amounted of the Bay State 
to 40,898 yards plain flannels, 3,962 yards twilled flannels, 10,159 yards "^^1^- 
fancy cassimeres, 6,770 yards satinettes, 1 ,030 yards broadcloths, 568 yards 
beaver-cloths, 1,703 yards felted carpets, 2,752 yards felted beavers, 1,540 
yards felted linings, 1,464 long shawls, all wool, and 5,970 square shawls. 

The flannels are all either dyed in fancy colours or printed. The latter j^ ^^ ^^ -^^ 
is chiefly block work, although cylinders are used for some styles. These fancy flannels, 
coloured flannels are extensively used in the United States for children's 
clothing, and make up into elegant-looking, yet low-priced, articles of dress. 
The cassimeres are of good make, and the pantalaon satinettes (cotton warp) pantaloon 
are excellent of their kind in colour and finish. satinettes. 

The felted fabrics manufactured are noticeable as being produced by a Felted cloths, 
different method to that adopted by any other establishment.* These are excel- 
lent goods, both as regards the firmness and, to a certain extent, elasticity of 
their texture ; and the imitation ^^ petershams" are superior to even the general 
run of common cloths for overcoats. In England there still exists, and perhaps 
not without cause, a strong prejudice against all felted fabrics for clothing. 
It would appear, however, that they are largely used in the United States in 
making up cheap clothing. There are some peculiarities of the people, how- 
ever, as affecting consumption, which will be considered in due course. 

The felted lining cloth, composed of gauze and a comparitively small Felted lining-cloth. 
quantity of wool, is a new and useful fabric. The wool is felted down upon the 
gauze as a back, and the substance obtained by this means is much greater 
than the quantity of material employed would warrant any one to expect. 
When the back or gauze surface is concealed by the use of the fabric as a 
lining, the result, as regards appearance, is very satisfactory, and it is said to 
wear well, as the two materials are fairly united by the felting process. 

The manufacture of woollen shawls was first commenced in the United Woollen shawls. 
States at this establishment, and is the only one in which they are yet manu- 
factured, to any extent, at least. They consist of gala plaids, manufactured 
chiefly of American wools. The general styles are well selected, and the dyes 
aj)d finish well managed. The fringing machine is a useful and ingenious Fringing machine 
contrivance, by which the threads constituting the fringe of each shawl are for shawls, 
twisted to a proper tension. It does the work usually performed by hand, and 
accomplishes ai^much as 10 females. 

The printed shawls prepared at the Bay State Mills are of the usual Pnnted shawls. 
character as regards fabric ; the patterns being chiefly oriental in style. They 
are all printed, dyed, and finished before they leave the establishment. 

There is an excellent display of the shawls manufactured by the Bay 
State Mills in the Exhibition at New York. ^ ' 

The printed felted carpets or druggets made here will be duly noticed in 
their proper class (XIX). 

On visiting the Manhan Manufacturing Company's Works, Waterbury, Manhan Manu- 
Connecticut, I found the more general felting process at work for the pro- facturing Company, 
dnction of felted cloths of good character, chiefly for overcoats. An excellent Waterbury, Con- 
imitation of ^^ petersham" is also made here, the curled surface being well "^^^^^^ 
wrought and finished. Felted carpet fabrics are also manufactured, but not 
printed, in this establishmentAt Clinton, Massachusetts, the Clinton Company, in ciinton,^^88^^' 

chusetts. 
* See Mr. Whitworth's Report. 
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addition to the manufacture of coach lace, to be hereafter noticed, employ 
100 looms in making pantaloon stuffs, being mixtures of cotton and wool. 
The looms are similar to the gingham looms mentioned in Class XI, and 
the fabric produced is a well-looking and cheap article, for which there is a 
large sale. 

In Maryland there is a considerable development of the woollen manu- 
facture ; and, in this State, the highest as well as the lowest class of goods 
manufactured may be said to be produced. Baltimore is the centre of this 
trade, and a coarse quality of fulled linseys, six quarters wide, form a species of 
domestic manufacture of the district 50 miles round that city- These linseys are 
chiefly manufactured for negro clothing, and are sold to the planters at the 
South for the use of their slaves. Considerable quantities, too, are sold in the 
West, as far as the Missouri and the Kocky Mountains, being used there for 
the clothing of labourers and backwoodsmen. 

In the State Penitentiary of Maryland, at Baltimore, coarse garment 
plaids, of good make, are woven by hand by the prisoners. The cotton and 
woollen yams are also spun and dyed by them. The colours are generally 
clear and brilliant, being selected with more discrimination, as regards taste, 
than is generally found in the coarse class of goods either in America or in 
Europe, The fabric is an useful one, and is in such demand in the Southern 
and Western States, that manufacturers are induced to get up imitations in 
competition with the article as produced in the Penitentiary. 

The produce of the Penitentiary looms is about 500 pieces per week. The 
return promised by the Warden, of the number of looms, carding engines, and 
spindles, together with the number of persons employed in this department, has 
not, however, reached me.* 

At the establishment of Messrs. Wethered and Brothers, Baltimore, the 
manufacture of the higher qualities of doeskins and fancy cassimeres is very 
successfully carried on, and the examples contributed by them to the Exhibition 
at !New York are a most satisfactory proof that, for all practical purposes, the 
American cloths are equal in quality and finish to similar goods produced in 
Europe. This is confirmed by the cassimeres, doeskins, and satinettes manufac- 
tured by Jacob T. Seagreave and Company, Burrellsville, Ehode Island ; Platner 
and Smith, Lee, Massachusetts ; Slater and Sons, and the Vassalboro' Manufac- 
turing Company, Maine, exhibited at New York by their respective agents. 
The latter company exhibit three-quarter cassimeres, made of Silician wool 
(4,000 warp), of an exquisite texture and beauty of finish. In fact, the con- 
tributions to this department of the Exhibition at New York, though not very 
numerous or extensive, go to prove very distinctly that, in the production of 
the finer qualities of woollen goods, great advances have been made in the 
United States. The efforts after novelty, however, do not always lead to suc- 
cessful results in European eyes, and the fancy trouserings are often extremely 
outr^ in pattern. 

The Jacquard has been lately introduced into use in the production of 

* The profitable employment of prisoners is a rule in all the State penitentiaries of the United 
States. 

The labour is farmed out to a contractor, who finds the proper tools, machinery, and materials of 
labour. In the Maryland Penitentiary, in addition to the spinning and dyeing of yams, and weaving 
the fabrics named, rag carpets are woven in looms adapted to the purpose, the weft, or filling, being 
composed of white and coloured rags twisted or spun into a strong cord or yai'n. There are also 
extensive workshops, in which wooden pails and buckets are made; chiefly by machinery directed by 
the prisoners, and the manufacture of com brooms, so largely used for domestic pui-poses in the 
United States, is also extensively carried on. A large nail forge, chiefly for the manufacture of 
railway pins by a mechanical contrivance, is another branch of industry pursued by the prisoners ; 
and the dressing of bristles, for the use of brush makers, is about to be added to the employments 
already followed. 

The prison authorities have nothing to do with the direction of the labour, that being in the 
hands of die respective contractors. They enforce the discipline of the prison, and obedience to the 
direction of those employed by the contractors to superintend the work. 

The earnings, or returns to the State, of even the lowest class of prisoners in the Maiyland 
Penitentiary is 62 cents, (about 2«. lOd. sterling) per day. Each prisoner is tasked to earn a certain 
amoimt, according to his employment or presumed capacity. All above the amount is carried to his 
account, and paid to him when he leaves the prison, or he is permitted to purchase such books as 
the Warden approves of. This is the mode in which many prisoners for life prefer expending their 
surplus earnings, and many of them have excellent collections of books. 

In the New York State Penitentiary at Sing-Sing, cutlery of a very superior quality is said to 
be manufactured, but time did not permit of an inspection of the industrial operations in that 
prison. G. W. 
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figure patterns in fancy cassimeres. There are good specimens of these manu- 
factured by the Melville Manufacturing Company, Melville, Massachusetts, 
The pattern being woven, the goods are slightly fulled afterwards, and the 
result is satisfactory when too defined a figure has not been attempted. In 
small patterns the fulling process breaks down the forms, and thus gives, when 
finished, an agreeable vapety to the surface. 

The satinettes manufactured by the Perkins Company, Akron, Ohio, speak Satiuettes. 
well for the progress of the woollen trade in the west. 

The perfection of dying and finish to which felted fabrics have been 
brought is well illustrated by the goods manufactured by the Union Manufac- 
turing Company, and Lonnsburg, Bissell, and Company, Connecticut, and the 
Winipank Mills, in the same State. It is scarcely possible to believe that so 
simple a process as that of laying sheets of wool in succession, and, by mere 
vibration, working them together, could produce such fabrics as the best kind 
of American felted cloths certainly are. 

The blankets and flannels exhibited at ISew York are fairly illustrative of Blankets. 
the excellence which the manufacture of this class of goods has obtained in ^^*°"®^^* 
various parts of the United States. 



CLASS XIII. 



SILK. 



The manufacture of silks is comparatively exceptional in the United Silk manufactures. 
States, and notwithstanding many vigorous attempts, not only to establish the 
manufacture, but to raise the raw material on an extensive scale, little has 
resulted except in the production of sewing and fringe silks and twist. 

The growth of silk in any considerable quantity never appears to have been Growth of raw 
fairly realised, although in the State of Connecticut, where the greatest number *^^* 
of establishments are still carried on for the manufacture of sewing silks, it rose 
from 2,430 lbs. weight in 1827 to 176,210 lbs. in 1844, being an approach to 
one half of the whole amount produced in the United States in that year, viz., 
396,790 lbs. The decrease since that date to 1850 has been so great, that it 
is quite evident comparitively little is now doing in the culture of silk, since 
only 10,843 lbs. is given as the production of the latter year. 

Taking a deep interest in this department of industry, and the probable value 
of silk as a collateral crop to the farmer in a country in which there appeared no 
difficulty whatever in the raising of the silkworm, 1 prosecuted my inquiries as 
far as time would permit, hoping to be enabled to reconcile the very contradic- 
tory opinions abroad on this question. It is acknowledged on all hands that 
many portions of the United States are well adapted to the growth of the 
mulberry tree, and the healthy development of the silkworm ; but it was also 
quite as evident that the active habits of the people were not adapted to the 
work of looking after the cocooneries, or managing filatures for reeling the silk. 
This work, however, was attempted to be carried out in large establishments 
during the period intervening between 1831 and 1845. The " Morus Multi^ 
caulis " speculations arising out of the mania for mulberry trees, and the failure 
of the cultivation of raw silk on a scale not at all suited to the peculiarities of 
its growth and culture, produced a reaction in the public mind in the latter 
year ; and since that period the growth of silk has been comparitively neglected, 
even where it might be successfidly carried on in the manner usual in France 
and Italy, if the habits of the agricultural classes were not, more or less, opposed 
to a somewhat sedentary occupation, requiring, for a certain period of the year, 
incessant attention. It was this which doubtlessly suggested large establish- 
ments for the care of the silkworm, but when disease attacked any portion, the 
whole perished. It was found too that the ^^ morus multicaulis " was compari- 
tively worthless, and that the native and best varieties of the white or 
Italian mulberry produced the only silk really worth growing. 
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The States of Virginia, Ohio, Kentucky, and Tennessee are generally 
acknowledged to be admirably adapted for the growth of silk, and excellent 
examples of the produce of each State have been, from time to time, brought 
forward, and there can be little doubt that, under a proper system of domestic 
culture, with suitable centres for receiving the cocoons and reeling the silk, an 
excellent material would be the result. 

At Rapp's Colony, or ** Community of Economy," on the Ohio river, Penn- 
sylvania, the annual produce of cocoons was formerly 3,000 lbs. weight, which 
was reeled and partly manufactured on the spot. Mr. E. L. Baker, the present 
director of this establishment, now states, however, that the growth of silk has 
been abandoned, having ceased to be at all profitable. 

At WheeUng, Virginia, Mr. J. W. Gill still continues to collect cocoons 
and reeled silk from the States above named, and this is manufactured, with the 
addition of foreign silk, into a variety of goods, but not to any extent. 

American silk is also manufactured on a small scale, and, with the addition 
of the imported material, at Newport, Kentucky, on the opposite side of the 
Ohio to Cincinnati. Here are five or six looms, and a little throwing and 
winding machinery, the property of Messrs. Jones and Wilson. The manufeu^* 
ture is carried on by the latter, an English weaver from Macclesfield. Specimens 
of the goods produced are displayed in the Exhibition at New York, and 
consist chiefly of neck-ties, vestings, and dress fabrics of very fair quality and 
finish, and excellent grey goods for printing. Mr. Wilson, a practical weaver, 
understanding his business and desirous to improve it, is thoroughly impressed 
with the capabilities of the district around for the perfect growth of silk equal 
to the best Italian, but confesses that he sees little prospect of the culture 
being so managed as to be of much importance for many years to come. Native 
reeled silk costs $5 to §5 50c. per pound. Imported silk can, however, be pur- 
chased for much less, notwithstanding a duty of 15 per cent. Thus this latter 
fiscal restriction is of no practical value, but, on the contrary, adds to the 
difl&culty of the manufacturer, the 25 per cent, duty on manufactured goods 
giving him little or no advantage, for the 7 per cent, waste, which he cannot 
work up in the United States, has to be sent to England at a great loss, and no 
drawback is allowed on the raw material thus exported by the original importer. 

There are several manufactories of sewing silks at Mansfield, Connecticut, 
and a few other parts of New England. In 1845 there were four mills in 
Iforfolk County, Massachusetts, consuming 12,900 lbs. of silk per annum ; in 
Hampshire County three mills, consuming 6,100 lbs. ; and in Middlesex County 
one mill, consuming 3.605 lbs. Probably the largest estabhshment of the 
in the United States is that of Mr. John Ryle, Paterson, Ifew Jersey. Sewing 
silks, floss silks, and silks for fringes and gimps, constitute the production of 
this mill, which is a well conducted and compact concern, near the Passaic Fall, 
on the river of that name. The consumption of material is from 1,000 lbs to 
1,200 lbs. weight of silk per week. The articles manufactured are excellent of 
their kind. 

At Philadelphia a branch of a firm at Macclesfield, Cheshire, is carried on 
for the manufacture also of sewing silks. Mr. B. Hooley, the proprietor, tried 
the production of ribbons, but did not succeed in, making them at such a price 
as would command a market. 

Ribbons, however, are manufactured by Messrs. Horstmann and Sons, of 
Philadelphia, but rather as a means of keeping their extensive establishment 
for the manufacture of silk braiding and fringes in full work, at periods when 
the latter are not in sufficient demand, and the braiding machines are so 
constructed that, by the substitution of the jacquard, ribbons can be woven 
upon them. This concern will be alluded to under another head (Class XX.). 

At West Newton, Massachusetts, Messieurs Plymton, Stevenson and 
Company, of Boston, have a small establishment for the manufacture of silk- 
braid and ribbons. The braids are generally tasteful in design and well made ; 
the ribbons, however, are deficient in surface and show a want of experience 
in the weavers. Here, also, the jacquard machine is applied to the braid- 
looms when required for ribbons. There are not more than twenty of these. 

The most important enterprise in the silk trade now prosecuting in the 
United States is that of the application of the power loom to ihe weaving of 
brocatelles at the Eagle Mills, Seymour, Connecticut. This establishment has 
only recently commenced work. The machinery is beautifiilly constructed, and 
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works with great accuracy. The looms carry revolving shuttle-box^ and are Power-looms for 
all made upon the premises. Ten looms are in full work, five preparing, and weaving 
ten more in the course of construction. The goods manufactured are 48 ^r<>ca*«"®8* 
inches in width, of firm fabric, but defective in the surface. This arises more 
from the evident inexperience of the weavers, than any defect in the mode of 
production. These weavers are females, selected from carpet manufactories, 
and, of course, lack the practised eye of the silk weaver in detecting defects. 
Cotton is chiefly thrown in for the backs, though linen is sometimes used* The 
designs are French in character and superior to those generally produced in 
such fabrics. The price varies from $3 to $3^ — that is to say, from 14^. to 19*. 
sterling per yard ; but it must be taken into account that the width is twice 
that of similar goods as generally manufactured in England. 

A very excellent adaptation and improvement upon the French and Card-cutting 
English '^reading off" and card-cutting keyboard machine is used in this machine, 
establishment, the invention of the superintendent. 

This would appear to be the first attempt to fairly introduce the manufac- 
ture of the higher class of silk goods into the United States ; and there is 
every probability that it will be a successful one, from the admirable character 
of the arrangements and accuracy of the machinery, ^hen directed by increased 
experience. 

The goods intended for exhibition by this Company had not been arranged e*u|^2^* "i ^^ 
at the Exhibition at "New York at the period of my departure, and the display York. 
in this class was very scanty. 

Examples of upholstery silk damasks, brocades, and silks for ecclesiastical 
decorations, the production of European weavers, manufactured by the exhibi- 
tor, Mr. Jacob Neustader, of New York, presented some points of excellence, 
and a few examples of sewing-silk were illustrative of this branch of the silk 
trade. 

From these remarks it will be readUy understood that this department of 
industry is comparatively in its infancy, and that, in the growth and preparation 
of the raw material, the United States have receded, and not advanced, 
since 1844. 



CLASS XIV. 

FLAX AND HEMP. 

The extensive use of cotton for many of those fabrics which in Europe are Manufactures in 
manufactured of flax, and even of hemp, such as sailcloth, sackmg, twine and F^«^ ^^^ ^®°^P- 
cord, has evidently not been favourable to the employment of the latter as 
materials. The manufactures of flax seem, at present to be altogether excep- 
tional, whilst hemp is employed to a considerable extent in most of the large 
cities of the United States in the production of ropes and cables, tarred and 
nntarred, and of these, together with a few specimens of sailcloth and hemp 
carpeting, there are some creditable examples in the New York Exibition. The 
growth of hemp in the United States, as shown by the census of 1850, is Growth of hemp, 
returned at 35,093 tons, but there is some doubt as to the accuracy of the 
return, and no means of comparison with former statements, as the gross pro- 
duce of flax and hemp were given together in 1840. Manilla and Sisall 
hemps are imported, but the hemps of the States of Missouri and Vir- 
ginia are largely used. Formerly New Jersey exported a considerable quantity 
of hemp. 

The cables produced in the navy-yards of the several cities, where such Cables, 
establishments are kept up by the Government, are of a very high character. 

In the manufacture of flax, improvements in the preparation of the fibre New flax machine. 
appears to engage more attention than any other point. A machine has been 
recently invented which seems likely to produce some satisfactory results as 
regards the preparation of flax-cotton, by mechanical rather than a chemical 
operation. 
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Growth of flax. Flax is largely grown in some of the States for the seed, for oil making, 

and the straw is at present thrown away. In some parts of Pennsylvania and 
Ohio, it can be bought for from $4 to $5 (about 19^. to 24^, sterling) per ton, 
delivered to the consumer, and can often be obtained for the mere cost of cart- 
ing away, after the separation of the seed. Flax-seed is raised at from 15 to 
20 bushels per acre, usually 16 to 18 bushels. This sells at $1 per bushel, and, 
if more cultivated, the price would perhaps be reduced to 40 cents. 
Flax cotton. In the mechanical process above named, the straw is put through a machine 

and crushed by rollers. By an arrangement for a difference of speed in these 
rollers, the fibre is torn to pieces and reduced to a cotton wool, the woody fibre 
falling out in the process. 

The flax, thus prepared, can be sold without further preparation to paper 
makers at 2 cents (about l^d. sterling) per pound. A chemical process is 
applied simply to bleach, after the separation. This statement as to the growth 
and price of flax, and the results of the mechanical operation of the machine, 
is given on the authority of Mr. Kennedy, of the firm of Messrs. Kennedy, 
Childs and Company, Penn Cotton Mill, Pittsburg, Pennsylvania, The samples 
of unbleached flax-cotton, prepared by this process, appeared, on examination, 
to be of sufficient length of fibre for spinning on the ordinary cotton machinery, 
and only to require finally freeing from the smaller particles of woody sub- 
Flax carding. stance. For this purpose, the new carding-machine, in operation at the Stark 
Mills, Manchester, New Hampshire, alluded to iu Class XI., seemed most espe- 
cially well adapted from the thorough manner in which it clears the material 
submitted to its action. 



CLASS xy. 



MIXED FABRICS. 



Mixed fabrics. 



<irey inousellines 
de laine. 



Silk and wool 
flannels. 
Printed sbawls. 



The mixed fabrics manufactured in America have been treated of in Class 
XII., alike for convenience as from the fact that they chiefly belong to that class 
of manufacture, though composed of other materials as well as wool. 

The only fabrics calling for notice here are mouselline de laine and bar- 
rage, which are manufactured by a few firms in New England, the most exten- 
sive being the Manchester Print Works Company, Manchester, JSTew Hampshire, 
and the Hamilton Woollen Company, Southbridge, Massachusetts. The pro- 
duce of the Manchester Company's mill, for the week ending June 4th, 1853, 
was 422,389 plain de laines, 7-44 yards to the pound. The printing aud 
dyeing of these goods will be considered in due course in Class XVIII. 

The grey mousellines de laine manufactured by the companies above 
named are firm fabrics, of a fair class, and are woven by power. The Manches- 
ter Company employ 400 looms in the manufacture of varied qualities of de 
laine and barrage cloths ; the coarser kinds of the former being woven of 
No. 37 cotton warp, and No. 40 wool weft or filling. In the finer qualities. No. 
70 cotton warp, spun on the Potter mule, and No. 50 wool weft, spun on the 
Smith mule, are used. 

The contributions in this class to the Exhibition at New York are very 
limited. The specimens of silk and wool flannels are good, and the fabric of the 
printed shawls of the usual character ; the patterns of the latter being of the 
oriental style. 
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CLASS XVI. 

LEATHER (EXCLUSIVE OF TANNERIES), PURS, &C. 

The manufacture of leather in its various forms and qualities, and its making Manufactures in 
up into articles of use, has grown into an important branch of the industry of the leather. 
United States. Differing in no important point with the methods used, or the 
purposes to which it is applied in Europe, the manufacture of leather into saddlery, 
harness, portmanteaus, &c., is carried on in almost every town of any impoi'tance, 
and the trade is conducted on a similar principle to that usually adopted in Eng- 
land. Occasionally large manufactories of portmanteaus and harness are met 
with ; but these are exceptional. At Philadelphia the manufacture of articles in 
leather is followed to a very considerable extent, and the harness and saddlery Harness and 
produced in this city is of a very superior character, alike as regards workman- saddlery. 
ship and beauty in design. Nor are the productions of New York and Boston 
less noticeable for the same qualities. 

In portmanteaus, valises, and other articles for use in travelling, consider- Portmanteaus. 
able ingenuity in arrangement is often shown. The workmanship and finish of 
the best class of goods are unexceptionable, and, even in the cheaper and lower 
qualities, the style in appearance is a. matter of much consideration, and dis- 
plays a decided advance, in point of taste, upon the unsightly character of the 
cheaper kind of travelling conveniences in England. 

There are very few examples of portmanteaus contributed to the Exhibi- Manufactures in 
tion at New York. In harness and saddlery, however, there are specimens bltion at New York! 
showing great skill in execution, as also fitness and beauty in construction and 
decoration. The whips are generally of excellent workmanship, but the mount- Whips. 
ings are often in the absurb taste w Inch at present prevails in Europe. 

In furs and feathers, those shown^ though of American production, are ^^^^ and feathers. 
more or less of European manufacture, and in artificial hair there are some Artificial hair. 
clever contrivances. 

Specimens of furs from the State of Minnesota are also exhibited. These Furs from the Sute 
chiefly consist of marten, otter, fisher, mink, and beaver, together with buffalo ^^ ^"nn^ota- 
robes and bear-skins, and are generally well preserved and of fine surface. 
Minnesota is the great fur-producing State of the Union, and the trade of 18C2 
is said to have reached nearly $700,000 (about £170,000 sterling). 

The specimens of various kinds of leather contributed to the Exhibition at 
New York, show in a most favourable light the ability of the Americans as 
tanners and finishers of leather, in nearly all its most useful forms. As Pro- 
fessor Wilson reports on tanneries, it is requisite only to remark, that in 
fancy- varnished leathers, and nn morocco, the surface, finish, and elasticity are 
generally of a high character. 

In connection with the material of morocco leather, it may be as well to Morocco cloth, 
notice here an important invention already alluded to in Class XI., under the 
name of Leather Cloth. This is a most perfect imitation of morocco, by the 
application of a preparation of caoutchouc, or gutta percha, to the surface of 
plain woven or twilled cotton cloth. The surface is corrugated in imitation of 
morocco, and is coloured and varnished so as to present all the external appear- 
ance of that kind of leather. The elasticity is perfect, showing no tendency to 
crack, and so far as time has at present tested its durability, this appears to be 
satisfactory. Its cost is less than one-third that of morocco, and from the 
width of the cloth, it cuts to much greater advantage in the covering of articles 
of furniture, for which, as well as carriage linings, particularly railway carriages, 
it is coming largely into use. Time did not permit of a visit to the manufac- 
tory of the patentees, Messrs. J. K. and C. P, Crockett, at Newark, New Jersey, 
but specimens of the fabric have come to hand recently, which fiiUy confirm the 
opinions above given ; but it is now stated, that after a trial it has not been 
found to answer for the lining-band of hats, to which it was at first applied, as 
the colouring matter is decomposed by wear, from the surface not possessing 
the absorbent quality of leather. 

As the trade in raw hides and the manufacture of leather must, from the 
extent of the latter, form a most important item in the productions of the United 
States, it is to be regretted that, up to the present time, the census returns for 
1850, in this department of industry, have not been made public. 
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CLASS xvn. 



Fiper immuracture* 



Paper mills in the 
State of Massa* 
choietti* 



Materials used in 
the manufacture of 
paper. 



Wall papers for 
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PAPER, PEINTING, TYPBS, BOOKBINDING, &C. 

The mannfstcture of paper is carried on to a great extent in most of 
the Atlantic States, but unfortunately the census returns, so far as published in a 
collective form, do not contain the statistics of this important branch of trade, 
which must have increased to a great extent within the last few years, as the 
quantity of printing papers alone consumed in the United States must be 
immense. 

The whole production is by machinery, not more than one or two houses 
making hand-made papers. The machines are all adaptations and improved 
applications of Fourdinier's invention, modified to suit the wants or ideas of the 
nmnufacturer, who would appear to be the stationer also, as far as the making 
up of the paper into reams, quires, and packets is concerned, and its distribu- 
tion to the retail trader, even in the ornamental form in which it reaches the 
public. In this respect the general commercial dealings in paper are very 
diflterent to those of England, and the function of the wholesale stationer is an 
exceptional one in the United States. 

The State of Massachusetts would appear to be largely engaged in the 
manufacture of paper. At Lee, Berkshire County, in that State, there are 
19 paper mills, employing a capital of about $200,000 (about £50,000 
sterling). In JSTorfolk County, Massachusetts, there are 17 mills, and in 
Worcester County, 15 mills, employing a capital of £100,000 sterling in 
this manufacture. In 1845, up to which date the last general statistical infer- 
mation on the State of Massachusetts is published, there were 89 paper mills, 
consuming 12,886 tons of materials, and making 4,765 tons, giving 607,176 
reams of paper per annum, the value of which was $1,760,373 (about £430,000 
sterling), and employing 1,369 operatives ; and this certainly gives no exagge- 
rated view of the general position of the paper trade in nearly all the New 
England States, New York, New Jersey, and Pennsylvania, at the present date. 

The materials used are chiefly raw cotton and mill waste. Linen r^gs are 
imported from Europe, but the principal consumption would appear to be cotton, 
either as above named or in rags. The general character of the printing paper 
is of a low quality, with a very small amount of dressing or size. In writing 
papers the make is quite equal to the general run of European papers, but the 
finish is not always so perfect. It is stated, however, that whilst the Americans 
try to imitate the English finish, the latter are trying to imitate that of makers 
of the United States. 

A considerable number of paper mills are engaged in the manufacture of 
wall papers only, for printing as hangings. These vary in quality, but are 
chiefly of the coarser and cheaper kinds ; and as there is a constantly increasing 
demand in this branch of the paper trade, the manufacture extends rapidly. 

The Ivanhoe Mills, Paterson, New Jersey, has the reputation of being the 
most complete establishment of its kind in the States. This manufactory is 
erected on the Canal, by which the head water of the Passaic Fall, on the Passaic 
river, is converted into mill power. 

The buildings are admirably arranged, and whilst every department, from 
that for the reception and picking of the rags and cotton waste, to the making 
up of the paper, is complete within itself, the whole is so connected as to be 
perfectly progressive; thus economising labour, and preserving the orderly 
arrangement and cleanliness of the whole establishment. 

Book papers only are manufactured, and two sets of operatives are 
employed, one for night and the other for day ; so that the works always go on, 
except on the Sabbath. 

There are ten vats or engines for grinding the materials for making the 
paper. These are larger than those generally used in England, and this 
appears to be the rule throughout the United States. Each vat contains pulp 
sufficient for making 180 lbs. weight of paper. In England they usually contain 
120 lbs. only. The bleaching of the material is effected in a number of air- 
tight diambers of large size, built of stone, with iron doors, the whole so con- 
Btructed that no chlorine can escape. ^.g,.^^, .^ GoOglc 
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The paper machine at work in the Ivanhoe Mills is one of great accuracy 
and beauty, wood framing being avoided as much as possible in the construc- 
tion, and bright brass substituted. The whole has a clean and elegant appear- 
ance, with perfect freedom from rust ; whilst the action is firm, smooth, and 
steady. 

If the inspection of this establishment was satisfactory as to the mechanical 
and economic arrangements, and the excellence of the book-papers produced, 
a visit to the Carew Manufacturing Company's Paper Mill, South Hadley Falls, 
on the Connecticut river, Massachusetts, showed that the older mills were quite 
equal to the production of the first qualities of writing papers, though the 
internal arrangements might be less consecutive and complete than those of 
the Ivanhoe Mills. The Carew Company's papers are firm, well-finished 
examples of the best class of writing papers, pure in colour, and well glazed. 
The pressing is chiefly efiected with steam-heated cylinders covered with paper, 
through which the sheets pass in quick succession, and a very good surface is 
obtained. 

The cutting of the paper into sheets is efiected by a very simple but 
ingenious contrivance. A knife is set in the wheel round which the paper 
revolves a^ it leaves the machine ; a flat board, swinging on a pivot, comes in 
contact with the edge of the knife at stated intervals, thus measuring off the 
sheet and cutting it at the same operation. The sheets fall into a receptacle 
below the revolving cutter, and are removed at stated intervals as they 
Accumulate. 

The water used in the Carew Mill is not from the Connecticut river, from 
which the power is obtained, but from an artesian well sunk in the rock on 
which the mill is built. The water is of great purity, and the supply is most 
abundant. 

It has been already stated that the paper manufactures of the United 
States fulfil the functions of the wholesale stationers of England. Of this the 
Carew Company are an example. In the above mill the paper is made, cut 
into sheets, pressed, the edges cut and gilt, ruled by machinery when required, 
and made up into reams, quires, and packets, in such covers as the retail 
stationer to whom it is supplied may require ; the styles of making up being 
more or less imitative of those adopted in Europe. 

The wrapping papers of the United States are of great variety, both as 
regards quality and colour. 

Envelopes are usually made of a light buff-coloured paper ; but the chief 
portion of the fancy stationery at present used would appear to be imported 
from Europe. 

The printing operations are extensive and well conducted, particularly in 
bookwork. The printing of newspapers alone forms a large item in the 
industry of the country. In the New England States, according to the 
Abstract of the Census of 1850, there were 424 newspapers; in the Middle 
States, 676; in the Southern States, 716; and in the Western States, 784; 
and the following table shows the daily, weekly, and monthly issues and aggre- 
gate circulation, as given by the above authority : — 
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Dailies 


350 


750,000 


235,000,000 


Tri-weeklies . . . 


150 


75,000 


11,700,000 


Semi-weeklies . . 


125 


80,000 


8,320,000 


Weeklies . . . . 


2,000 


2,875,000 


149,500,000 


Semi-monthlies . . 


50 


300,000 , 


7,200,000 


Monthlies . • . . 


100 


900,000 


10,800,000 


Quarterlies . . . 


25 


29,000 


80,000 




2,800 


5,000,000 


422,600,000 
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With an educated people, taking a vital interest in all public questions, 
the newspaper press is likely to increase even in a greater ratio than it has 
done during the past decade. The number of German emigrants has caused 
the establishment of newspapers for their use, and at Cincinnati alone there are 
four daily newspapers published in the German language. 

Type founding is carried on to a great extent at Boston, New York, and 
Philadelphia, and there are single establishments in several other of the large 
cities. The Vhole of the type used in the United States, besides a large 
quantity exported to the British provinces and the various States of South 
America, is produced in these foundries, and the statements made in the 
Report of the Jury for Class XVII. in the Great Exhibition of 1861, appear to 
be so far correct, that a reference thereto will be sufficient for all practical 
purposes here ;* and the same may be said with reference to the sketch of the 
progress of the paper manufacture, given in the same Report.^ 

At the type foundry of John K. Rogers and Company, Boston, Massa- 
chusetts, machines for casting the smaller bodies of type are in regular use. 
A pump is used for forcing the melted metal into the mould, and a workman 
turns out 90 brevier type per minute, and smaller kinds at a more rapid speed. 
This machine, or an adaptation of it, is in general use in the type foundries of 
the United States, arid some few have been lately exported to England. 

The larger kinds of type are still cast by hand in the usual way. 

Ornamental type is not manufactured to any great extent; the forms, 
however, of the ordinary bodies are neat and elegant, with a clearly- cut edge. 
The metal used is an alloy of lead, tin, and antimony, each preponderating 
according to the type required; 75 per cent, of lead, however, is stated as the 
average of that metal. 

The use of gutta percha for the purpose of stereotype appears to have 
been extensively experimented upon in the United States ; and at the 
Smithsonian Institute, Washington, a method invented by Mr, Josiah Warner, 
of Indiana, has been adopted for the purpose of realizing a plan suggested by 
Professor Jewett for stereotyping catalogues by means of separate titles. The 
titles of the books to form the catalogue being set up in any convenient 
number, a matrix is made therefrom, and a stereotype plate cast in gutta 
percha. This is sawn into the number of titles of which it is composed, and the 
alphabetising is accomplished by the simple assortment and arrangement of 
those titles, which are fixed together in the requisite pages. By this means 
the books added to any library during the year may be inserted in their proper 
places, and an annual catalogue published at a comparatively small cost, con- 
taining all the recent additions to the library. 

It must be evident that the gutta percha plates, thus divided into titles, 
might be used for the formation of matrices from which to cast metal titles, if 
such are desired. All the practical difficulties in the way of the realization of 
this plan have been, it is now believed, overcome, and the Smithsonian Cata- 
logue may be shortly expected to illustrate the practical benefits to be derived 
by public libraries in the adoption of the plan above described. 

The few examples of type sent to the Exhibition are good, being generally 
of pure and tasteful forms, and remarkably clean in the casting. 

There are specimens of combination type, exhibited by the manufacturer, 
Mr. John H. Tobitt, of New York. There is generally, amongst practical 
printers a great antipathy to change the form and arrangement of existing 
" cases ;" and, however plausible a plan of combination types, in which a word or 
portion of a word can be ^^ set up" at a single operation, may be, the single 
^^ body" has still the advantage in one important point, — that if damaged, a 
letter only is lost, instead of a whole word, if but a single letter of which it is 
composed is injured. 

The specimens of bookbinding exhibited do not call for any special 
remarks. They are of the usual character, so far as the external appearance is 
concerned, and the style of gilding and the taste displayed in the decorations 
are altogether based on European modes : a redundancy of unnecessary orna- 
mentation being the leading feature, as in England. 

In coAmercial account books the workmanship and finish are generally 
excellent. 
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Of stationery and paper the display is very limited, and the show cards and Stationery, 
labels, exhibited as specimens of ornamental printing, are of average merit. 



CLASS XVIII. 

PRINTING AND DYEING. 



In the operations of printing and dyeing the fabrics manufactured of 
cotton, wool, and a combination of the two, the manufacturers of the United panted and dyed 
States have been largely aided by the emigration of artizans from Europe, who fabrics, 
taking with them the experience gained by the almost unremitting attention 
which has been paid to these important departments of industry during the past 
half century in England, France, and Germany, have been enabled to establish 
on a firm foundatipn the commencement, at least, of an invaluable adjunct to 
the manufacturing processes in woollen and cotton goods, now so successfully 
carried on for the supply of the demands of the American population. 

The introduction of calico printing has been one of no ordinary difficulty, introduction of 
consequently the results have been of slow growth, and accompanied by many calico printing, 
failures. It would appear now, however, to be fairly established ; and although 
dependent in a greater degree probably thj^ in almost any other branch of 
industry upon the imported skill of British workmen, either as designers, 
engravers, or printers, yet the tact of the American is nowhere seen to greater 
advantage than in the steady and skilful devotion of his energies, both manu- 
facturing and commercial, to the development and progression of a trade 
requiring more than ordinary skill to conduct with pecuniary profit. The 
fluctuations of fashions, the uncertainty of the style likely to prevail in the market, 
from the influence exercised by European goods, — the adaptation in colour and 
quality to an almost endless variety of market, — all contribute to place the 
beginner at no slight disadvantage ; and this applies to a nation as well as to an 
individual. 

No means present themselves for obtaining a statement of the quantity of 
cotton cloth printed in the United States. The two largest concerns of this 
class, however, are the Merrimack Print Works, belonging to the Merrimack 
Manufacturing Company, Lowell, Massachusetts, and that of Messrs. Jacob 
Dunnell and Company, Pawtucket, near Providence, Ehode Island. The latter 
was the first establishment of the kind, in the United States, and the production 
of the two concerns amounts to 30,000,000 yards per annum. 

Messrs. Bunnell's Print Works are erected on the banks of the Pawtucket Messrs. Jacob 
river, and the internal arrangements are excellert as regards the economy of Bunnell, znACo^ 
human labour, and the scientific application of the best known and thoroughly ^j^^j^^^^^' Rnode 
established modes of calico printing. 

In cotton both madder and steam prints are produced, jaconettes and Madder and Steam 
cambrics, under the generic name of lawns, form a considerable portion of the p™t8. 
madder work. Mousellines de laine are also printed in considerable quantities Mo"7 lli es°de 
when they are in demand ; but latterly th^s firm has found that steam prints or laine. 
all wool (de laine) fabrics have been preferred by the class of buyers whom they 
.supply. Steam prints, which have been somewhat out of favour, were again in Prmted goods 
demand in certain markets, chiefly in the Southern States, and these, though *aru oHhe Un 
all within the boundary of the Federal Union, require special styles to suit them, states. 
Showy patterns, large in fonn, and strong in contrasts of colour, are those 
chiefly sold in the South and West. In the Middle States, especially in New 
England, smaller patterns, more subdued in colour, and approaching to the best 
cluuracter of goods used in England, are required. In fact, in these latter 
States the neat madder prints find their chief market. 

The print shop at Messrs. DunnelPs is very lofty and well arranged, and Print shop at 
contains ten machines, all of which are usually at work. In steam prints as Messrs. DunneH's. 
many as ten colours or tints have been produced in one pattern : the average 
is four, and the result is, as usual, more satisfactory. The machines are run at 
much greater speed than in Snglandj in order to make up, m far as possible, for 
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the liigher rate of wages paid in the States. Thus, the workman having more 
hours to work, and a greater quantity of work to get through and be responsible 
for, has his attention ever on the stretch to avoid the production of bad work. 
The average amount g6t through is 12,000 pieces per week. 

The dye-house arrangements are within a very small space, considering the 
work got through. 

An ingenious contrivance for untwisting the cloth as it comes from the 
dye-house is in successful operation, by which one boy does the ordinary work 
of six men. This untwisting machine receives the cloth through a wooden 
funnel, similar in shape to the hopper of a mill, into a trough of the width of the 
fabric, forming an inclined plane. The boy attending to the machine assists 
the opening of the cloth, which is chiefly effected by an undulatory motion, 
applied as it descends from the funnel; this partial, spreading out is rendered 
more complete by the passage of the fabric over the curved edge of a piece of 
wood, across which it is drawn on the ascent up the inclined plane or trough, 
which conducts it to a series of wooden rollers with spiral edges of brass fixed in 
their surface. These open the cloth completely, in a similar manner to the iron 
spreading roller attached to every calico printing machine. 

An adaptation of a French method of using the chloride is adopted. This 
is effected by passing and wringing the cloth in its open state through the 
chloride, or '* chemick," as it is called in England, and then washing out by 
passing over three large wooden cylinders placed above each other, over which 
an abundant stream of water flows as they revolve. The wringing out of the 
water by other cylinders leaves the cloth perfectly free from all excess of dye 
and chloride, and it is then dried and folded from the machine. 

The drying process is conducted in a very economic manner, by a contri- 
vance somewhat similar to the ordinary washing machine used after bleaching. 

The steam is also economised to a very considerable extent. It is fost 
worked at high pressure, then taken off at 10 lbs. to the square foot for 
bleaching purposes, and then again at 1 lb. to the square foot for heating 
the decoctions of dyestuflfs. By this means little or no steam is lost, and the 
saving is said to be about 33 per cent, in fiiel over the English method. "So 
steam was visible in the bleach-house, whilst in bleach-houses generally, the 
upper part is full ; and, of course, this is all waste. 

The earthenware bleach-rings mentioned in Class XXY., page fiO, are used 
in both the bleach and dye house. 

The goods printed by Messrs. Dunnell bear comparison with most of the 
same class printed in Europe. The steams are clear and bright in colour; the 
madders, especially the lawn fabrics, clean and well finished ; the prints being 
generally pure and of excellent tint. 

The designers and printers employed by this firm are nearly all Englishmen. 
French designs on paper, together with the current styles in cloth, are obtained 
from Paris ; but it often happens that if any of these are produced as soon as 
obtained, they are too early — ^in fact, too novel for the home mai'ket. Thus a 
pattern printed one season and unsuccessful from its novelty, has sold well in a 
subsequent season requiring the same class of goods, the importations from 
Europe having made the buyers acquainted with the style. For it is a singular 
fact, that however much these buyers are supposed to give the fashion, and thus 
rule the market in America as in Europe, their principles of judgment or taste, 
as it is called, are so low as rarely to enable them to pronounce whether a 
pattern is good or bad until it begins to seU, or they find it hanging upon their 
hands. It has thus happened that a style pronounced totally un^eable, has 
in a subsequent, or possibly a more advanced period of the same season, become 
quite the rage. These are points upon which the calico printer has to calculate, 
if he can do so, alike on both sides of the Atlantic, 

The goods printed by Messrs. Dunnell are brought into the market by a 
great sale at auction in New York, at the commencement of each commercial 
season. All are cleared out at a blow, and this plan appears to have answered 
their purpose most admirably. The buyers at once take the responsibility of 
making the goods sell ; the printers are left free to attend to their productions 
for another season, without the necessity of selling out a dead stock at the end 
of the current year. This appears to be a bold and original course, suited more 
to the purposes of the American market than consistent with the jconunercial 
notions and usages of European manufacturers. ^ j 
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At the Merrimack Print Works, Lowell, Massachusetts, madder colours Merrimtck print 
only are printed. There are twelve machines employed upon these, printing J^'^' ^^ft 
in from one to four colours, and the daily produce is 40,000 yards, or about **^^ "^ 
8,000 pieces per week. The goods printed are manufactured in the cotton 
mills of the same Company (see Class XI.). These are of excellent quality, 
and the character of the printing and dyeing places them on a par with similar 
fabrics manufactured elsewhere. 

The patterns are generally well selected, being of a neat character and 
similar, in many respects, to the goods known in England as ^^Hoyles.'' The 
smaller kind for children's wear, are especially noticeable for the same qualities, 
which render the prints of such houses as Hoyles and Liddiards so much in 
request in England ; and when it is considered that this class of calico print is 
laigely used in the United States for the summer clothing of males, especially 
for boys, the demand would appear to be far beyond the present means of 
supplying it. 

The Merrimack Company, as also Messrs. Bunnell and Company, contri- 
bute largely to the Exhibition at New York, and the goods there displayed, 
though simply selected from their ordinary productions, are characterised by the 
qualities already indicated. 

The water of the Merrimack river appears to be better adapted to the ^"^j"*^. ®' ^^j^^ 
dyeing of cotton than of woollen. This point claimed particular attention at pj^ttoff?^ 
Lowell, from the comparison of the colours dyed for carpets by the Lowell 
Manufacturing Company, and the dyes at the Merrimack and Hamilton Print 
Works ; and the impression was confirmed on examining the dyes of the cot* 
tons and de laines printed at the Manchester Print Works, Manchester, iSTew 
Hampshire. On mentioning this to the manager of the works at the latter 
place, he confirmed the opinion I had formed on this point. This question of 
the selection of a water site for dyeing and printing is a most important one in 
the United States, since it is quite certain that in no country is there a great 
variation in this respect. 

The Hamilton Manufacturing Company, Lowell, dye and print a large Hamilton Mtnu* 
quantity of the goods manufactured by them. The dyed goods are chiefly for ^tunnffCompaBy, 
the China market, and the home market of the West. These consist of drills, chusetts. *" 
and are usually blue or brown. The average weekly produce in this department 
amounts to 36,000 yards. 

The printis are all madders in from one to six colours, and the weekly work 
of the five machines employed is returned at 1 10,000 yards. 

The styles of the patterns are generally darker than those of the Merri- 
mack Company, but are good examples of madder work. 

The internal arrangements of both the Merrimack and Hamilton Print 
Works are very good as regards economy and facility for work, but do not call 
for any special notice. 

At the Manchester Print Works, Manchester, New Hampshire, both cot- Manchester print 
tons and miousellines de laine are printed ; the goods being manufactured bt works, Mandiester, 
the same Company (see Ckss XV.). '^^'' Hampshire- 

Ten machines are employed, and these print from single coloured madders 
up to eight colours in steams, six colours being the average in mousellines 
delaine. 

The cottons printed here, however, are nearly all madders, the designs 
being of the usual character ; about 600 pieces (16,000 yards) being the average 
weefly production. 

In mousellines de laine, 16,000 pieces (46,000 yards) are printed weekly, Mousellines de 
and the {wtttems are mostly of a season later than those of Europe, for reasons !«!»• 
already given as affecting the sales. The designs are adapted to the markets, 
which are chiefly in the Northern and Western States, and the styles are 
generally showy,, rather than elegant. 

The printing department is well arranged, and the scouring of the grey de Seourtog grey Ai 
laines is now attended to more than it formerly appears to have been, from the laines. 
quality of some of the colours. Seventeen machines are now used, where for- 
merly eight were considered enough ; and the absolute cleanliness of the £abrie 
before printing, seems to be recognised in its fuU force, — ^a fact that the scientific 
printers of France discovered years ago, but which British as well as Americaa 
^iot^f^ paid in 0Qe^ly fidlur^ for finding out. 
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pany's print workS) 
Southbridge, 
Massachusetts. 
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furniture. 



English and Scotch 
designers* 
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copper cylinders. 



Invention appli- 
cable to the use of 
copper cylinders in 
calico printing. 



Printed table 
coTers. 

Printed silk hand- 
kerchieft* 



Printed goods ex- 
hibited at the New 
York Exhibition. 

Plrinted cassimeres 
and satinettes. 



A folding machine, for grey cloth, is attached to the dyeing machine of the 
scouring room. It consists of a swing frame with rollers, through which the 
cloth passes. Ai3 the frame swings on a pivot, by which it is attached to the 
upper part of the frame, it lays out the cloth as it descends from the rollers in 
smooth and even folds, ready for carrying to the printing machine, instead of 
allowing it to be crushed into an unsightly mass as it passes from being dried 
in the grey. 

In printing, the pieces are run up from the machine to drying-rooms, 
descending again to the machine for examination by the printer. TTie de laines 
are folded and carried to the steam, but the cottons are run up to "ageing'* 
rooms, from whence they are in due time run off again to the dunging and dye 
vats. Carrying about by human labour is thus saved to a very great extent, and 
a cotton piece is scarcely touched by hand, from the time it enters the machine 
until it is dyed and has to be untwisted from the wringing after dyeing. 

The steam here is economized as much as possible. A small steam-engine 
is attached to pump the condensed water back into the boilers. Thus water at 
120° to 1 40® temperature is used instead of cold water, and fuel is saved by not 
allowing the already heated water to run away in waste. 

Time did not allow of a visit to the Hamilton Woollen Company's Print 
Works, Southbridge, Massachusetts, but the agent of this Company, in common 
with those of the Merrimack and Manchester Company, and Messrs. Jacob 
Bunnell and Company, furnished me A\ith duplicate patterns of the goods 
contributed by them to the Exhibition at New^ York. These are good speci- 
mens of mousellines de laine. The colours are clear, brilliant, generally well 
selected and harmonised ; the patterns partaking of the usual character. A 
specimen of cashmere furniture, printed with copper rollers, in the chintz style, 
in ten colours, is admirable, in the clearness and distinctness of the large 
masses of colour. The design is of the floral type usually adopted for 
furnitures. 

The Hamilton Company's Works print about 20,000 yards per week, 
having four machines at work, and another in the course of erection. They 
i-etain four designers, three Scotch and one English, and these produce nearly 
all the patterns they use. 

A department for the engraving of copper rollers or '* shells," as they are 
generally called in the United States, is attached to each print works, in w hich 
the requisite patterns are engraved, and the workmen employed are chiefly Eng- 
lishmen. 

As an improvement in the use of the ordinary rollers and the mandril, an 
invention has been lately patented, as applicable to the use of copper shells, by 
which a great weight of copper may be saved by making the shell itself very 
much thinner, and inserting therein another roller with a grove or slit run- 
ning longitudinally, into which a mandril is fitted with a metal notch running 
down the slit, thus expanding the internal roller to the full circumference of 
the inside of the copper shell, and rendering the whole sufficiently firm and 
solid for use in the machine. The value of this mode of using copper cylinders in 
printing has, however, yet to be tested. The saving in the weight of copper at 
present employed will be considerable if the invention succeeds, and the neces- 
sity for "turning off" a pattern will be also sup9rseded, and a standard circum- 
ference may be adopted for the cylinders, with a gain in the comparatively small 
amount of metal required to constitute the thickness of the "shell." 

Felted table covers of a good quality are printed at the Bay State Mills, 
Lawrence, Massachusetts. These are entirely blockwork. 

Silk handkerchiefs, of India fabric, imported in the grey, are printed at 
the Falls of the Schuylkill Print Works, near Philadelphia. Specimens of 
these are displayed in the Exhibition at New York, and show good work. 

The specimens of printed goods exhibited are, on the whole, fairly repre- 
sentative of the present state of this branch of industry in the United States, 
and evince progress of no ordinary kind. 

Printed and "extracted" cassimeres and satinettes for trouserings and 
vestings is a novelty, and the specimens exhibited, as also those produced by 
the Middlesex Company, Lowell, are calculated to give a favourable impression 
of the character of this mode of dyeing woollen goods for general use. European 
prejudices would undoubtedly be against such modes of fimshing the sur&ce of 
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such materials ; but in the United States a novelty of this kind, commended by 
cheapness and tair appearance, readily finds appreciation, or, at least, obtains a 
trial of its merits. 



CLASS XIX. 

CARPETS, &C. 

The manufacture of carpets appears to have been of steady growth. Com- Carpet manu- 
mencing with the cheaper and more useful kinds, or, at least, those most in ^*^^"''^- 
demand, it has progressed until it now forms a very important item in the 
industry of the United States. 

In the New England States, where it is carried on to the greatest extent, 
the weaving may be said to be altogether by power. Hand-loom weaving, 
however, is still the chief means of production in the States of Pennsylvania, 
Delaware, and Maryland, and the manufacture consists of two and three ply 
Kidderminster, Venetian, and a little Brussels. The out-door or domestic system. Domestic system 
as it may be called, prevails to a considerable extent, although there are o^'«^eayingmPenn- 
factories in which looms are set up. One of these at Philadelphia has generally and Ma%land.^*'^' 
from 200 to 300 at work, and the proprietors employ out-door weavers in 
addition. This system has already been alluded to in Class XI., as applied to 
the manufacture of checks, tickings, &c. The weaver takes out work from the 
manufacturer, and the master weaver, or " boss," as he is called, employs other 
weavers to work, probably three or four looms, in a shed attached to his own house. 
He is responsible to the manufacturer from whom he receives the materials, and 
to whom he delivers the work when completed, and receives payment, giving 
such wages to his workmen as leaves him a small profit for superintendence, use 
of looms, &c., supposing the latter are his own property, which is frequently the 
case. In fact the system pursued in the States above named is similar to that 
which still exists in some of the manufacturing districts of England, except that 
the American " boss"* is a nearer approach to a small manufacturer making up 
the materials of another. 

The wages of the working weavers vary from $8 to $12 per week, the Wages of hand- 
average being about $10 — say £2 Is. 8d. sterling. This rate is given on the loom carpet 
authority of a carpet manufacturer at Philadelphia, and one of his master weavers, 
weavers. 

The rag carpets manufactured by the prisoners of the Maryland Peniten- Rag carpets, 
tiary, Baltimore, have been already mentioned when reporting upon the other 
industrial productions of that prison. 

The Lowell Manufacturing Company, Lowell, Massachusetts, manufacture Lowell Manu- 
carpets very extensively, employing 200 power looms, producing 25,000 yards focturingCompany, 
per week. The goods consist of two and three ply ingrain, and are good fabrics of ^hiwetts!^ *^^' 
their class, being firm in make and excellent in dye, so far as permanence of 
colour is concerned. In some colours, too, there is much clearness and 
brilliancy, but, as already stated (Class XVIII,), the water of the Merrimack 
appears better adapted to the dyeing of cotton than of wool. The designs are 
varied, and of the usual character of such goods. 

The designers employed are French and Scotch. Two female students of Designers for 
the Boston School of Design are engaged, who, after a fair trial, and the carpets, 
requisite technical instruction, have been successfully employed in " drafting." 
They have also made one or two very creditable attempts in design. 

Tufted and chenellc rugs also form a part of the productions of the Lowell Tufted and 
Company's Carpet Works, about 50 per week being manufactured. chenelle rugs. 

A very complete establishment for the manufacture of carpets of various ThompsonviUe 
kinds is situated at ThompsonviUe, Massachusetts, erected and worked for a Manufacturing 
considerable period by the ThompsonviUe Manufacturing Company. The Company, 
works, however, had not been in operation for several months at the date of 
my visit. 



* The term •*boss" is also generally used in the United States instead of "master^* or "employer." 
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Bigelow Carpet 
Comp«ny9 Clinton^ 
Masfachusfttts. 

Power-loom 
Brussels carpet. 



Power-loom velvet 
pile BrusseU 
carpet. 



Printed felt carpets. 



Carpets in the 
Exhibition at New 
York. 

Floor-cloths. 



The specimens of goods shown were of a fair quality; the arrangements 
of the engine-house, mSl, weaving-rooms, dye-house, &c., being rery complete^ 
and of a most substantial character. When in work, 27 carding engines are 
employed. There are 127 power looms for ingrain carpets, turning out, when 
at work, from 25 to 28 yards each per day ; and 7 power looms for Venetians, 
usually making 125 yards each per day. The hand looms comprise 42 for 
Brussels, 10 tufted rug looms, 16 setting Axminster, and 4 filling looms. This 
establishment being about to pass into other hands, would in a few weeks from 
the period at which the above information as to its capabilities was obtained^ 
be again in operation ; but great difficulty was anticipated in getting together 
the requisite number of skilled operatives, as those formerly employed have 
sought and obtained employment in other districts. 

In this respect the American manufacturer is peculiarly situated, and he 
must often carry on his business at little or no profit, perhaps at a considerable 
loss, in order to keep together the agents by which, when the demand comes, 
he can alone supply it. Hence the anxiety to settle down the operatives 
around the mills ; to render their condition and social position such as shall 
absolutely attach them to their employers and the locality. The latter, perhaps, 
being the most difficult, from the migratory tendencies of a people so restless, 
and always so alive to any new contingency which promises to better their con- 
dition, however distant the field of operation may be. 

The most interesting carpet manufactory in the United States is, Y^ithout 
doubt, that of the Bigelow Carpet Company, Clinton, Massachusetts. In this 
establishment the manufacture of Brussels carpets by power is ftdly and com- 
pletely carried out, and a fabric manufactured, which, for evenness of surface, 
fineness and strength of make, is of a most unexceptionable character. 

There are 30 power-looms always in full work, weaving 5-frame Brussels 
carpet. The production of each is from 20 to 24 yards per day ; in special cases 
32i yards are manufactured. Pieces of 60 yards each, of the widths |, f 
and I yard constitute the usual make. The "fit" or "register" of the 
patterns is of the most accurate character ; thus giving a great advantage in 
the making up. 

The weavers are all females, one attending each loom. 

The dyes are excellent, the water being obtained from wells sunk for the 
purpose. Its quality is evidently favourable to the more brilliant colours, the 
reds and blues being especially clear and bright. 

The designs are of the usual character, chiefly floral, though a few good 
geometric diapers indicated a tendency to a more healthy style. The patterns 
are generally well drawn and coloured, and are of European production. 

An experiment was going on in a new loom, or rather a new application of 
the present loom, in the manufacture of velvet pUe. By an arrangement of the 
wire, a knife-blade, with the edge uppermost, forms one end, ana when this is 
drawn out by the action of the macliine it cuts the pile. In order to secure the 
face- threads, two picks had to be thrown into the back for one at the face of the 
fabric, and the problem in the course of solution was the relative proportion of 
these threads. The results of the experiment were so far satisfactory as to 
show that success was certain, and that when once the splitting or division of 
the f)ile, by the tension occasioned by the back threads being too thick, was 
accomplished, a beautiful fabric would be the result. The produce of the 
experimental loom was about 15 yards per day, and it was anticipated that this 
would be the average in the other looms in course of construction. 

The printed felt carpets manufactured and printed at the Bay State Mills, 
Lawrence, Massachusetts, are remarkable examples of their class. The patterns 
are generally well selected, and suitable to the fabric, the colours good, clear, 
and brilliant ; whilst the printing is more accurate in fit than is usually found 
in this class of goods. These felted carpets sell at 90 cents (say 3«. 9d. sterling) 
per yard of 2 yards wide. 

The carpets exhibited in the New York Exhibition are of a very miscella- 
neous character, many being imported. Those of American manufacture, 
however, are generally such as above stated ; the best being ^' ingrain," 

The manufacture of floor-cloth appears to be one in which, ultimately, the 
Americans will succeed, so far, at least, as the use of the materials are con- 
cerned ; the dry character of the atmosphere being very favourable to the rapid 
drying of the work. 

There are a few admirably printed specimens in the ExhibilioB, but, with 
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the ex€epti<m of one pati^an, in imitation of oak parquetiage^ they are as False i^inciplet in 
thorougUj wrong in design, and as antagonistic to everything like the true d®*»»n. 
Minciples of floor decoration, as the generality of such things are in England. 
For instance, one specimen has its sur&ce ornamented with a portrait of Wash- 
ington, and a view of Mount Yemon alternating in panels, surrounded by a 
wreath of flowers and the American Engle ! Yet this is intended for a floor- 
corering, and <rf course to be walked upon ! 

Coach lace is manufactured in considerable quantities in some of the Coach lace. 
New England States. 

The Olinton Manufacturing Company, Clinton, Massachusetts, have ] 00 ciintom Maim*- 
looms employed in the production of coach laoe, tie materials being varied facturing Compaay, 
aceordii^ to quality, and consisting of, more or less, worsted, cotton and silk. 9*"*^******* 
The designs of some of tl^ beirt qualities, in which silk is freely used, are very ^^ 
good. The looms are of tiie same construction as the Brussels power loom; 
in fact, the latter is an extension of the principle of the coach-lace ioom^ since 
the invention was first applied to the manufacture of coach lace. 

The manufiBtctare of fringe^ tass^, &c.y appears to be exceptional (see Fripget,taaele9&c. 
Glass XX.), but the specimens contributed to tiie New York Exhibition are^ 
generally of fair make. 

EuodN'oidery appears to form but a very smiall item in the industrial produc^ Embroiderj. 
tions of the United States, although in the Exhibition there are numerous con- 
tributions of ladies' work, chiefly in Berlin wool and embroidered quilts. 

The specimens of commercial embroidery are generally good, and in New 
YinA^ as in other large cities, persons are employed by the various millinery and 
iqpholstery establishments in needlework decorations for articles of dress and 
fomitore. 



CLASS XX. 

WSABIKO APPAEBL, &0. 

As might be expected, the manufacture of ready-made clothing forms an rjoaiin*, ^c. 
iihportant item in the industry of the people of the large cities of the States, 
such as New York, Boston, and Philadelphia, and that, in a country where male 
labour is in such demand, females are more largely engaged, and, on the whole, 
better paid for their work than tbey are in Europe. Stil^ during the last sum- Condition of needle- 
mer, attention has been called to the condition of the needlewomen, — especially "^^^^"^ ^^ ^®^ 
the shirt-makers of iSTew York, and facts brought to light of a parallel ^ 
character to those which a few years ago formed such prcmiinent points in an 
inquiry into the industrial and social position of the same class of females 
in London. 

The general statistics of the clothing trades, spread, as the various occupa- 
tions connected therewith are, over the whole country, presented so many diffi- 
culties that, after several attempts to obtain accurate information on this point, 
I was compelled to abandon it. There can be no doubt, however, that could 
accurate data be obtained, the result would be of a very extraordinary character; 
as in a cotmtry where all classes of the people maybe said to be well dressed, and 
where the cast-off clothes of one class are never worn by another, the manu- 
facture of the cheaper kinds of clothing must be carried on to an enormous 
extent. 

Cincinnati, Ohio, appears to be a great central depot of ready-made Manufacture of 
clothing, and its manufacture for the Western markets may be said to be one ^^l^^^^^nfir «* Cin- 
of the great trades of that citj. The system pursued is that diiefly of out- '''"°''*'' 
workers. The articles of dress being cut out in large quantities in the ware- 
houses of the dealers or manufacturers, and distributed to those who undeitake 
to make fhem up at their own houses, or to master tailors or "bosses,** who^ 
paying the hands they engage either by the piece or by the day, undertake the 
making up of large quantities of clothing. The various sewing operations are 
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Sewings machines. 



Manufacture of 
clothing in the 
Western States. 



Under-clothing. 



Stocking-net, 
hosiery, &c* 



Waterbury Knit- 
ting Company. 



Enfield Manu- 
facturing Company, 
Thompsonyille, 
Massachusetts. 

Circular knitting 
machines. 



Elastic webbings, 
uspenders, &c. 

Messrs. Hotchkiss 
and Merrunan, 
Waterbury, Con- 
necticut. 



Domestic employ- 
ment in making up 
elastic fabrics* 



carried on by the latter in workshops, in most instances well adapted to the 
peculiarities of the trade, and latterly sewing machines, of varied construction, 
have been largely employed. In one of these establishments, the manager or 
"boss," stated that a person skilled in the use of the machines in operation 
there, would do as much work as ten ordinary needlewomen, and that by those 
in which the needles acted vertically, any character of seam required for ordi* 
nary clothing, either in right lines or curves, could be sewn. The successful 
action of this machine is further exemplified in the manufacture of boots and 
shoes, so far as the stitching of the upper leathers is concerned. 

At Louisville, Kentucky, and St. Louis, Missouri, the manufacture of 
clothing is also extensively carried on ; but Cincinnati may be considered as the 
great mart of ready-made clothing for the Western States, and, in a measure, 
for those of the South also. In 1851 there were in the latter city 108 estab- 
lishments, employing 950 hands in their own workshops, and upwards of 9,000 
females, either at their own homes or under "bosses." The proprietors are 
chiefly German Jews, and most of the operatives are Germans. 

Under-clothing, as made up from the piece, such as shirts, &c., is manufac- 
tured upon the same system, and mostly by the same firms. This applies 
generally throughout the larger cities. 

The manufacture of stocking-net, and of hosiery of the coarser qualities, is 
gradually developing itself in various localities, especially in the Stat^ of 
Connecticut and Massachusetts. 

The Waterbury Knitting Company, Waterbury, Connecticut, manufacture 
cotton drawers, under shirts, and merino wool knitted articles. By a regulation 
of the directors, however, strangers are not allowed to see the machinery ; but 
judging from the character of the goods, the machines are, in all probability, 
either of French construction, or upon the same principle as the circular looms 
of Jouve or Gillet. The former has a patent right for the United States, which 
is held by the Enfield Manufacturing Company, Thompsonville, Massachusetts. 
This establishment is under the direction of an Englishman, Mr. W. G. 
Medlicott, and 400 operatives are employed. There are 3,000 spindles for 
cotton yarns, and 13 sets of carding engines for wool. The company has at 
work 58 circular knitting machines of various dimensions, after the invention of 
Jouve, of Belgium, for which, as above stated, it holds the patent right, and 23 
machines made by Francois Gillet, of Troyes. France. The articles produced 
are knitted cotton drawers, under-shirts in cotton, cotton and wool, and all wool. 
All these are of fair average quality and make. 

Elastic webbings used in the making up of clothing, suspenders, gaiters, 
&c., are manufactured in the State of Connecticut, and the establishment of 
Messi-s. Hotchkiss and Merriman, Waterbury, affords an illustration of the 
extent and mode of operation. There are several other concerns of a similar 
character, but this appears to be the largest. They spin the cotton yarn in one 
factory where 200 persons are employed, manufacture the buckles and metallic 
mountings in another, and at a third factory the elastic webbing is produced ; 
the threads of caoutchouc for intermingling with the warp being prepared on 
the premises, the weaving of the weaving being effected by power. About 150 
persons are employed in the latter factory, where the webbing is afterwards cut 
to the requisite sizes for the various articles into which it is to be made up, the 
leather trimmings punched out to the proper forms, and then assorted into 
convenient quantities with the necessary metallic appendages. The materials 
thus prepared and assorted are distributed in the villages and farm-houses 
around, to be made up by females, in many instances at their hours of leisure 
from domestic employment, and by others as a means of obtaining a livelihood. 
Even little children, under the ag^ at which the law of the State allows of their 
employment in manufactories, can be usefully engaged in some portions of the 
work thus undertaken at home. A waggon is used for sending round the 
materials and collecting the finished work. This visits a given district at stated 
periods, taking out fresh work and bringing back that distributed on the former 
journey. About 600 persons are thus employed at their own houses by Messrs. 
Hotchkiss and Merriman. 

The goods are made up into dozens and half-dozens, and usually packed in 
ornamental boxes for distribution to the retail dealer. They consist of the 
commoner kind of such articles as used in England^ but are of excellent make 
and quality. 
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It will be seen that the method pursued in the making up of these articles 
is similar to that adopted in Scotland and the north of Ireland by the embroidery 
houses of Glasgow and Belfast. 

The boot and shoe trade of the United States is of a very extensive 
character^ and the systematic manner in which it is carried on worthy of being 
understood and adopted elsewhere. A scale or series of sizes is adopted, say in 
women*s and childrens' shoes from 1 to 6, and even higher numbers, the half 
constituting a size between each. The various portions of the boots and shoes 
are cut out to these sizes and half sizes. These are put up with all the requisite 
trimmings necessary to complete the articles, in sets of 60 pairs for the common 
kinds, and 24 pairs for the finer qualities. 

Being cut out and made up into sets, they are sent to be ^^ fitted " for the 
maker— ^that is, the various "parts of the upper leathers are stitched together. 
Much of this is now done by one of the various kinds of sewing machines in 
which the needle acts vertically, as the force required to pierce the leather is 
more directly applied than in those in which the needle acts horizontally or in a 
segmental curve. The neatness, accuracy, and strength of stitch is superior to 
hand work. The upper leathers thus " fitted " are then sent to the ^^ binder," 
who finally prepares them for the " maker," by whom they are soled and heeled. 
Being complete in make they then go to the "trimmer," whose work consists in 
punching the string holes, stringing and putting on buttons, and in ladies' shoes, 
bows, rosettes, &c. 

Soles are cut out by machinery. A knife with a curvilinear edge is set in 
a. frame and worked with a treadle after the manner of a lathe. By a lateral 
motion in the machine it can be adapted to the cutting of any requisite width 
of sole, and being once fixed to a given width, the process of cutting is very 
rapid, and material is saved by the leather being cut at right angles to the 
surface, instead of diagonally as by the ordinary knife. 

When finished the goods are made up in boxes containing 1 dozen of 
assorted sizes. They are then sent in cases to the wholesale dealer who supplies 
the retailer. A case contains 6 boxes, making up the 60 pairs of assorted sizes 
of which a set of the commoner kind consists as manufactured. 

Boots and shoes are manufactured and the workmen reside in all parts of 
the New England States, but chiefly in the States of Massachusetts, Maine, 
Vermont, and New Hampshire. 

The finer quality of boots for gentlemen are chiefly made at lUndolph and 
Abington, Massachusetts ; the heavier kind of shoes, and the coarsest kind, 
usually called *^ brogans," at Danvers, in the same State. These " brogans " 
are chiefly manufactured for the Southern markets, for the use of slaves, and 
are similar to the shoes worn by the miners of South Staffordshire. 

Shoes for females are chiefly made at Lynn, Reading, Wobum and Havre- 
hill, all in the State of Massachusetts. 

The following table, compiled from the " Statistics of the Condition and 
Products of certain branches of Industry in Massachusetts, for the year ending 
April 1st, 1845," will show the extent of the boot and shoe trade in the six 
above-named towns at that date : — 



Boots and shoes. 



System of manu- 
facture of boots and 
shoes^ 



Cutting^ out sole 
leather by ma- 
chinery. 



Gentlemen's boots. 



Brogans, or negro • 
shoes. 



Ladies' and chil- 
dren's shoes. 



Towns. 


Kinds. 


Number of 
Pairs Made. 


Males 
employed 


Females 
employed. 


Randolph . . . 


r Boots . . 
\ Shoes . . 


227,131 \ 
332,281/ • 


815 


649 


Danvers . . . 


Both . . . 


1,150,300 • . 


),586 


980 


Lynn . . • . 


f Bqots . . 
1 Shoes . . 


2,000 \ 
2,404,722 j" • 


2,719 


3,209 


Reading • . . 


Shoes . . 


274,000 . . 


358 


385 


Wobum . . . 


/ Boots . . 
1 Shoes . . 


9091 
350,920/ • 


425 


484 


HavrehiU . . . 


Shoes . . 


1,860,915 • . 


2,042 


1,680 



. Amouni of produc- 
tion in boots and 
shoes, 1845. 
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Lynn, Masia- 
chogeils. 



Time reqtdred to 
convert stock into 
boots and shoes. 



System of prepara- 
tion. 



Wageiof boot and 
shoe inakers. 



At the last-named town 129 machines were employed in cutting sole 
leatiier. 

Lynn is still the town most extensively engaged in this trade, and, as 
regards the methods of business and routine of manufacture in the article of 
ladies' shoes, an extract from the report of the Sanitary Conmiission of Massa* 
chusetts, 1850, is here quoted. 

^^ It requires, on the average, about sixty days to convert stock into articles 
ready for final sale; and, in the process several classes of persons are employed. 
The head manufacturers furni^ the capital, and superintend the whole opera- 
tion. The warehouses or stores of the better class generally contain, 1. A 
counting room, where the general business is transacted ; 2. A leather room 
for keeping the soling leather; 3. An upper stock room; 4. Two clicker's or 
cutter's rooms, one for the upper leathers, and one for the * stuffs,' or soles; 
5. The bound shoe room ; 6. The trimming room ; 7. The sales and packing 
room. A 'last' room, and others of less importance, are also sometimes pro- 
vided. The stock is put into the hands of the * clickers,' who cut it into ^ sets* 
of shoes, varying somewhat in number and size, from 28 to 60, No. 2 to 7^ 
according to the size and quality of the stock. These sets are numbered, 
recorded, and packed in boxes, to be sent to the operatives or workmen, to 
whom they are charged. When returned, they are credited, and go into the 
trimming room, where they are finally prepared, by females, for market. They 
are afterwards taken to the sales-room and packed. Generally the sets, as they 
go from the cutter, are kept together until their final sale. These shoes are 
sold at the warehouses of the manufacturers, and are seldom or never consigned. 

'' The ' closing' and binding of the shoes is done by females or 'binders^' 
and the other parts, or 'bottoming' by males, or 'workmen,' 'jours,' or 'journey^ 
men«' These operatives do not live in Lynn exclusively, but many of them 
reside in other parts of the State, and in Maine, New Hampshire, and Vermont. 
The binders receive from 2 to 5 cents per pair for children's shoes, 3 to 5 cents 
fw mis8e8^ 3 to 9 cents for ladies' shoes, and 6 to 12 cents for gaiter boots. The 
workmen receive for bottoming, or making shoes, 5 to 17 cents for children's, 
10 to 20 cents for misses', 10 to 25 cents for ladies, and 15 to 33 cents for 
gaiter boots. All the labour is paid for by the piece. Idle time here receives 
no compensation, and none need be spent. Full employment can always be 
obtained by competent workmen. The binders earn from $3 to $4, and the 
workmen from $3 to $9 per we^ according to inclination, ability, and time 
employed (the latter averaging about $5), out of which they pay their board, 
whidi in Lynn is $2 to $2^ for males, and $^ to $lf for females. The net 
earnings of the females are about half as great as tiiose of the males* The 
females seldom bottom the shoes, though they might very properly do it. 

"$ome of the workmen manufacture small lots of shoes on their own 
account, which they sell to other manufecturers, or have shops, in which they 
let to other workmen or joumejrmen ' berths,' or the right to place and use their 
^ kits.' These shops are commonly small buildings in a yard near the dwelling* 
house, or rooms in the bams. The price paid for a berth is $1 50 cents, ^, 
and sometimes $5 annually, according to accommodations, the inmates agreeing 
to share equally in the expenses of warming the rooms. The chips of their 
work are saved when fuel is not needed, and burned with wood in box stoves, 
open at top, when it is *needed ; and, in many shops, these chips supply 
nearly half the fuel. Very little coal is burned." 

A return, of which the following is an abstract, was kindly furnished by 
Mr. Alonzo Lewis, of Lynn, who has devoted special attention to the statistics 
of the manufactures of that place. This shows the present state of the boot 
and shoe trade in that locality. 



Statiiticf of the 
boot and shoe-trade 
of Lyno. 



Shoe manufecturer;— men who manage the business and employ workmen 167 

Cutters — ^meu who cut the shoes and shape from the stock . . . . 321 

Cordwainei*« — workmen who make the shoes . . . . . . 4,132 

Binders — ^females who bind the shoes . . . . . . . • 7,170 

Number of pairs of shoes of all kinds made 1852-53, including women's 
and children's shoes, boots and gaiters . . . . . . • • 4,952,300 

Value . . $3,706,000, say £900,00a 

Capital employed 1,500,000, „ 375,000. 

The boot and shoe trade, as carried on in the United Statecf^ is altogether 
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of a domestic character, although^ from the methods adopted, it partakes of the 
essential features of a well-regulated factory system. The character of the Character of the 
operatives stands very high for intelligence and probity, and such is the con- operatives. 
fidence of the manufacturers that they never ask for a reference, still less for a 
security, when a new hand applies for work ; and instances of the loss of 
materials by the dishonesty of the workmen are very rare indeed. Sets of 
shoes have been lost occasionally through intrusting them to travelling shoe- 
makers, who afterwards proved to be professed vagabonds ; but this has never 
yet affected the integrity of the workers generally. 

For the convenience of the operatives residing in distant localities, the DiBtribution of th 
materials, in their prepared state, are collected from the manufacturers by n^ateriala. 
express-men or carriers. These deliver them to the workman for whom they 
are intended, and on receiving the work made up, delivers that to the manu- 
facturer, and then receives the payment due to the former for their labour. 
The remuneration of these carriers is generally a small per centage on the 
amount. 

The " brogans " or " negro shoes," are often made by small &nners, who Domestic manufac- 
fill up their leisure time with shoemaking, especially in the winter, when out- ^^* 
door labour cannot be attended to. The ready-money thus obtained contributes 
very materially to the comfort of this class of persons, and they pride them- 
selves upon paying the State taxes when they are proprietors, and a great 
portion, if not the whole, of their rent when tenants, with the proceeds of their 
handicraft. 

The examples of boots and shoes contributed to the Exhibition at New Boots and shoes 
York are very numerous, and illustrate in a satisfiurtory manner the skill and exhibited at the 
ingenuity employed in this department of industry. The taste displayed in the bition. ^^ 
ladies' shoes is very considerable, whilst the excellence of workmanship, espe- 
cially in gentlemen's boots, show how thoroughly the division of labour wluch 
prevails in this manufacture is favourable to satisfactory results. 

The manufacture of hats, in all the varieties of wool, fur, silk, and cotton Manufecture of 
felt, is largely carried on in the States of New York, New Jersey, and Connec- l^ats. 
ticut. Time did not permit of any examination into the methods and processes 
of manufacture, but in all probability these differ very little from those of Eng- 
land and France. No statistics, as to the extent of the hat trade could be 
obtained without much personal inquiry, but there is no doubt this department 
of industry has increased enormously during the past eight or nine years, and 
that great improvements have taken place in the quality and style of the hats Hats in the 
manufactured. There is a highly satisfactory display of specimens of almost Exhibition at 
every kind of hat produced in the United States in the Exhibition at New ^^ ^^^^' 
York, and all, or nearly all, of these present unexceptionable evidence of skill in 
manufac'iure, and considerable taste in the style and finish. 

The straw bonnet trade gives employment to a large number of persons in Straw-bonnet trade. 
New York city as sewers, as also in several distinct localities in the New Eng- 
land States. 

The straw braid or plait is chiefly imported from Italy, France, Germany, Imported straw 
.England, Switzerland, and China, and embraces nearly eveiy quality ; the latter ^^^^^ ^^ P^^*" 
(Canton straw) being largely used for the Southern markets, which are chiefly 
supplied by the New York manufacturers. ^* Swiss lace " has been latterly in 
the greatest demand for bonnets, and the importations of the other kinds have 
b€ien proportionably less. A coarse straw is obtained from Canada, which is 
chiefly used for the manufacture of men's hats. 

The domestic manufacture of straw braids or plaits is almost exclusively Manufacture of 
confined to the New England States. These consist principally of split straw, ' j^^g^^""'"^' '''' 
narrow and fine, and almost equal to the English. Also, of a small proportion 
of Devon, a wide straw braid of an inferior quality, and of single 11, and. 
other braids in smafler quantities and of inferior qualities. The English " patent" 
and ^^ whole" straw have been imitated in New England, but with little success. 

In the manufacture of bonnets, besides the New England States and New Manufacture of 
York city, a little is necessarily done in nearly all the large cities. Palm-leaf straw bonnets and 
hats, for men and boys, are made up at Worcester, Massachusetts, and other pa^na-l^a^^a^s. 
parts of New England, in large quantities. The '* Shakers," in several of their 
communities, manufacture a close cottage bonnet of the same material. 

The number of straw hats made up in New York has been estimated at Straw-sewers, New 
upwards of 1,000,000 per annum, and there are probably from 2,000 to York city. 
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3,000 sewers engaged in making up straw hats during the season, the average 

wages of which are probably $3^ (about 15^. sterling) per week. The work 

is aone either at the homes of the workers or in workrooms provided by the 

employers, according to the system adopted by the latter ; in some instances, 

both " in '' and " out '' workers are employed. The same complaints of unre- 

munerated labour, as already quoted in the case of the shirt-makers, are made 

by the straw-sewers, and the relation of this class of female operatives to 

their employers is very similar to that which exists in London and other large 

cities. 

Bonnets exported The bonnets exported from England would find a much readier and more 

from England. extensive sale in the United States, if style of make was more attended to, and 

more of the elegance found in the French thrown into their manufacture. As 

it is, the best houses procure their styles and patterns from Paris, and these 

are imitated, as far as i)ossible, in the making up of the imported braids by the 

New York sewers. 

Southern markets In the Southern markets the demand for straw goods is continuous 

for straw goods. throughout the year, owing to the warmth of the climate ; in the Northern 

States, however, it is chiefly confined to the spring and summer. 
Value of straw The value of the importations in straw goods, that is, in the braid or plait, 

i'focTred^ ^^ ™^^^ "P^ ^^ ^^^^ estimated to amount to $4,600,000, or about £1,000,000 
sterling, and the value of those of American manufacture to about $600,000, or 
about £110,000 sterling. 
SSulremrnts "^^^ demand in the United States for military clothing and accoutrements 

at thrEx"h[bitiaQ at ^^ ^^^J g^eat, from the extent to which the formation of volunteer corps is 
New York. Carried, and the trade thus created is an important one. 

The military costumes exhibited at New York are of a very varied 
character, the contributions of Messrs. Horstmann and Sons, of Philadelphia, 
being the most important. The varied manufactures of this house ought, 
strictly speaking, to be classified under the heads of Class XIII., Silk, in which 
the ribbons, &c., have been already alluded to ; Class XIX., Lace, and Class XX., 
Clothing (that now under consideration), as also Class XXII., Ornamental Metal- 
work. For convenience, however, it is placed here, because the exhibits are 
under this head in the Exhibition at New York, and the chief productions are 
military clothing and accoutrements. 
Messrs. Horstmann The manufactory of Messrs. Horstmann is the most complete of its kind 

and Sons, Phila- in the United States. In the weaving department, gold lace, silk fringes, 
delpliia. bindings, &c„ are woven by power in looms to which, as required, the jacquard 

Gold ^»^®> **U^ machine can be applied, as already stated (Class XIII.), for the manufacture of 
ings^' *" "" ' ribbons. Hand looms are employed in the manufacture of braiding. Machines 
of beautiful construction are used for covering cords with silk and gold thread, 
and by a proper adjustment these produce a pattern on the surface of the cord. 
As the work done is of a very high character, as regards quality and make, the 
speed of the machinery is much slower than usual, a low-pressure engine 
supplying the power. 
Military ornaments. The manufacture of military ornaments forms another department. 

Electro-gilt brass ornaments, sword-handles, scabbards, and the usual bullion 
decorati(ms, being produced on a very extensive scale. The sword-blades are all 
imported, chiefly from Germany. 

Messrs. Horstmann are the recognised manufacturers of military equipments 
to the War Department at Washington, and the military clothing, &c., 
contributed to the Exhibition at New York are of a very high character, alike 
as regards design and execution. Having recently erected a very large and 
well-arranged factory within the city of Philadelphia, the whole establishment 
presents an example of system and neatness rarely to be found in manufactories 
in which handicrafts so varied are carried on. Female labour is, of course, 
largely employed in the weaving and making-up departments, and formerly in 
Fringe-cutting the cutting of fringes. This, however, is now performed by a machine with a 
machine. circular knife, so arranged as to cut the thread on the diagonal. The double 

fringe as it leaves the loom, being either run off* the beam or placed upon a 
roller for that purpose, is divided much more exactly than it could be by hand, 
and at so rapid a speed a scarcely to admit of a comparison with hand labour. 
Any width of fringe can be thus cut, the machine being so constructed as to be 
easily adapted thereto. 
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IROIS AND OTHER METAL MANUFACTURES. 

INTEODUOTION. 

The present extent and future prospects of those manufactures aheady ^^^^ manufoctures. 
fairly established in the United States in which iron is the principal material Introductipn. 
used, required a much more extended and detailed examination than time and 
the distance to be travelled over would peimit of my devoting to them, when 
taken in connection with other departments of industry requiring equal 
attention. The progress of the past ten or twelve years would appear, on all 
hands, to have been very great ; and many establishments which were scarcely 
commenced at the beginning of that period, are now in a position to stand a 
fair comparison with similar manufactories in England. 

Pennsylvania is the largest iron producing State in the Union, although 
by the census of 1850, twenty-one States are returned as producing pig iron, 
and only two, Florida and Arkansas, as not having establishments for the 
manufacture of iron castings; whilst in nineteen States wrought iron 
is made. 

In the production of pig iron 377 establishments were in operation in pjg iron. 
1850, and of these 180 were in Pennsylvania, 35 in Ohio, and 29 in Virginia; 
ike remaining 18 States having a much smaller number each. 

The capital invested amounted to $17,346,425 (about c£4,500,000 sterling) ; Capital invested 
the produce being 564,755 tons per annum, employing 20,298 males and 150 in the manufacture 
females. of pig iron. 

In the manufacture of iron castings, 1,391 establishments were engaged, iron castings. 
of these 643 were in the States of New York and Pennsylvania, — 328 in the 
former and 330 in the latter; 183 others being in the State of Ohio. The 
capital invested amounted to $17,416,361, or about the same amount sterling 
as in the manufacture of pig iron. 322,745 tons of castings are produced Quantity and 
per annum, giving employment to 23,541 males and 48 females. The value y«arfy value of 
of the castings, and other products, being estimated at $26,108,155, or about ^^^^ castings- 
£6,250,000 sterUng. 

Wrought iron is manufactured at 422 establishments in 19 States. Penn- Wrought iron, 
sylvania has 131, New York 60, New Jersey 63, Tennessee 42, and Virginia 39 ; 
the remaining 97 being situated in 14 other States. The capital invested was 
$14,495,220 or about <£3,500,000 sterling ; 13,178 males and 79 females being 
employed. The quantity manufactured amounted to 278,044 tons, the value of Quantity and 
which, with other products, was $1 6,747,074, or about £4,100,000 sterling. yearly value of 

There can be no doubt that a very considerable increase has taken place ^"'"ff'** *'^"- 
in the make and manufacture of iron since the returns, from which the above 
facts were taken, were made in 1850 ; and from the energy, enterprise, skill, 
and industry of all concerned in this manufacture, and the importance attached 
to it as a permanent source of national wealth and prosperity, ite future progress 
cannot fail to be more than commensurate with that of the last few years. 

The manufacture of articles of utility in metal, especially iron and brass. Miscellaneous 
is chiefly carried on in the States of Connecticut and the cities of Philadelphia, ^^^^^^ i" '«>° ^^ 
Pittsburg, and Cincinnati, as also to a very considerable extent in Boston, New "^*' 
York, and Baltimore, in all the departments connected with ship building and 
heavy machinery. 

The manufacture of the lighter articles in metal appears to be chiefly 
located in the State of Connecticut, in the vaUeys of the Naugatuck and Hou- 
satonic ; the mills and manufactories being )3uilt on the banks of those rivers and 
the smaller streams running into them, from which the requisite power is derived 
to drive the machinery employed. Thus, those natural advantages which pre- 
sented themselves for the promotion of manufacturing enterprise in the cotton 
and woollen trades in the larger streams of the New England States, such as the 
Connecticut and Merrimack rivers, are equally obvious in the smaller streams of 
the State of Connecticut, and have been as readily seized upon for the estab- 
lishment of a variety of metiil trades in which, in addition to skilled handicraft, 
a large amount of highly ingenious machinery is constantly and most success- 
fiilly employed. These various trades will be considered under their respective 
heads. 
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CLASS XXI. 



OUTLEBT AKD IDOS TOOLS. 



Gudery. 



Waterrille Manu- 
facturiog Company. 
Waterbury, Con- 
neciicuU 

Pocket cutlery. 



Pocket and table 
cutlery at the 
Exhibitioii at New 
York. 

Edge tooli* 



Screw augurs. 



ButtoU'hole cutter. 



Axes, adsesi ham- 
mers, &c. 



Files. 



The present position of t^is department of manofiBkcture can only be illus- 
trated, with one exception, by consideration of the contributions to the Exhibi- 
tion at ISew York, since time only permitted of a visit to a single manufiEtctoiy 
— that of the Waterville Manufacturing Company, near Waterbury, Connecti- 
cut. At this establishment pocket cutlery only is made. 

About 100 workmen are employed, and amongst them a few Sheffield 
workmen. Nearly aU kinds of the pocket cutlery, of the best qualities, are 
made, and the taste displayed in the forms and general getting up of the goods 
is excellent. The materials, more especially the steel, used oeing of the best 
quality, the goods, of course, correspond ; and from their excellence in temper 
as weU as in finish, are in constant demand. 

The factory is very systematically arranged, afibrdinff every fecility for the 
economic production of the articles manufactured. The stock of materials 
of all kin(£) constantly kept on hand is necessarily large, as there is no possibi- 
lity of obtaining a supply on any sudden emergency, as no similar establish* 
ment is to be found wdtlan a considerable distance. Everything is, therefore, 
as far as possible, made upon the premises, and portions of pocket-knives, the 
making of which, in England, almost constitute trades of themselves, are here 
produced in the ordinary routine of business, owing to the isolated position alike 
of the manufacture as of the manufiwjtory. 

The pocket cutlery displayed at the Exhibition at New York is generally 
of good quality and tastefimy got up, and to the specimens of table cutlery 
the same remarks apply. 

In the larger kinds of edge tools there are some admirable illustrations 
of the extent to which the manu^ture of these useful articles is carried on, 
and of the attainment of a high degree of excellence, both in material, work- 
manship, and finish. Screw augurs and augur-bits of graduated si^es, patent 
expansion-bits which set to any size, and sundry carpenters' and other tools, all 
displaying either improvement in construction or excellence of finish and make. 

A button-hole cutter of ingenious construction, with a guage to measure 
the size of the button-hole, and two or three assortments of teilors' shears, 
are admirably adapted to the uses for which they are intended, the finish being 
unexceptionable. 

The largest and most extensive display of edge tools is made by the 
Collins ManufiBicturing Company, Hartford, Connecticut. These consist of 
axes, adzes, &c., together with hammers of various sizes, pickaxes, and the 
ordinary run of heavy tools. Other houses exhibit hammer-heads of good 
workmanship and material. 

The imperfect manner in which, from the cause already assigned, this 
department of industry in the United States was examined, is to be regretted, 
as from the examples shown at the Exhibition, its successful prosecution is 
apparent, so far at least as the more useful articles in constant demand in such 
a country are concerned. That a considerable number of European workmen 
are employed in this manufacture would appear to be more than probable, as 
the finish of the articles often shows an amount of skill only attainable through 
long practice. In the manufacture of files, for exan^le, the best workmen are 
nvariably Englishmen. 
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OLASs^ xxn. 

IBOF, BBASS, AKD OBNBRAL HABDWABE, IKOLUBIKa LAMPS, ORAITBBLIBBS, AKB 

KITCHEN FUBNITUBB. 

In nearly all the lar^e cities, iron foundries of greater or less extent are Manufecture* in 
to be found, casfc-iron being largely employed in the construction of buildings iron, 
both of wood and brick ; and in Philadelphia, as also to some extent in other 
cities, whole elevations of houses, used as retail shops in the principal streets, Cast-ironeUratiou* 
are of cast-iron. In these cases the construction of the buUding is usually for buildings, 
modified to suit the material of the front, and, in some instances, an approxi- 
mation is made towards adapting the decorative part of the elevation to the 
material and the construction, In general, however, the ordinary architectonic 
forms, as used in stone and wood, are followed^ and the whote painted and 
sanded in imitation of Connecticut red sandstone, a material now much used 
in building. The construction of some of these elevations is at once simple 
and eflTective, alike for strength as architectural efltect, and there appears to 
be very little difficulty in taking out an old front and substituting a new one, 
as the whole is well braced together by tyes and screws — the side walls sustain- 
ing the structure in all essential points. In Philadelphia there are some 
a&iirable examples of this adaptation of cast-iron to architectural purposes, and 
others were in the course of construction, in which more or less of originality 
in the matter of design and decoration is attempted. For retail shops of several 
stories where light is an object, and heavy pieces of masonry tend to lessen 
the size of the windows, these cast-iron elevations appear to be peculiarly well 
adapted. The dryness of the atmosphere, however, presents a great advantage, 
from there being less tendency to oxydization than in a more humid climate. 
It would appear probable that this use of cast-iron will eventually produce a 
style of street architecture, as applied to retail shops, of a different character 
to that which now prevails, and which is in imitation of European modes alike 
of construction and decoration. 

Ornamental castings for architectural purposes, such as balustrades, rail* Ornamental iron- 
ings, &c., are produced in large quantities in New Tork, Boston, Philadelphia, castings, 
and other large cities, and these are usually copies or adaptations of similar 
work made in England. A few manufiwturers aim at originality of design, with 
a greater or less degree of success. 

At Philadelph^, the garden decorations, ornamental cast-iron work for Mr. Robert 
cemetries, monuments, &c., manufactured at the foundry of Mr. Robert Wood, Wood's foundry, 
are good examples of their class. One or two verandas and garden fountains ^^^<l«*P^**- 
were very superior in design to the ordinary run of such things, being well Garden decorations, 
adapted both to the material and the purpose for which they were intended. 
Mr. Wood was engaged in the production of a cast*iron statue of the late 
H[enry Clay, 16 feet high, to be placed upon a Doric column of the same 
material, about to be erected by the citizens of Pottsville, Schuylkill county, 
Pennsylvania, — a work requiring no ordinary amount of skill in moulding, &c. 

The ornamental and decorative iron castings of various kinds produced at 
Boston, Massachusetts, may be illustrated by those manufactured by Messrs. Messrs. Chase, 
Chase, Brothers, and Company, as these are fair types of the best class of work, brothers, and Co., 
both as regards execution, skill, and the application of art to the embellishment ch^^. 
of the useftil, to which this firm has paid more than ordinary attention, and that 
too with some success, when the difficulties in obtaining good and workable 
designs are taken into consideration. The iron railings manufactured by them iron raOings. 
are of a very superior character, both as regards the construction and decorative 
arrangements of the parts, a few being more severe as regards geometric quan- 
tities and architectonic adjuncts than would be considered commercially 
prudent by many English manufacturers ; and the severity of style would in all 
probability really militate against their sale, where exuberance of ornamentation 
IS considered an essential. Some of the articles of garden furniture and deco- 9*^^^ decora- 
ration are also good, but, in general, the ultra-natural types, so muchjused jya i!^'!!)OQlC 
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Umbrella-stands, 
hat and coat-trees. 



Iron bedsteads. 



Toilet mirror- 
fatmts. 



Cast iron mantel- 
pieces. 



American stoves. 



Designs for stoves. 



Europe, are followed in all their absurdity. This is obseiTable too in the 
umbrella stands, and hat and coat trees, not only of this house, but of all the 
others of which time permitted an examination. 

The iron bedsteads, manufactured by Messrs. Chase, are fair average 
examples, and are of a similar kind to those manufactured in Englaiid. The 
peculiar talent of the inventors of the United States does not appear to have 
been much directed to those useful articles of furniture, in which so wide a field 
still lies open for an improvement, alike in construction as in decorative 
adjuncts. Brass is scarcely used as a mounting, and the method of japanning 
is susceptible of a more than ordinary amount of improvement. 

The pernicious system of covering ornamental iron castings with dark green 
paint, and rubbing the projecting parts with metallic powder, in imitation of 
bronze, is, of course, as rife in the cast-iron articles of the United States as in 
those of Birmingham and Sheffield. In toilet mirror-frames, too, made of cast- 
iron, woods and metals of all kinds are imitated. Occasionally a manufacturer 
sets himself against these "shams," and insists upon the sensible course of 
either black-leading or blacking with black bituminous varnish, gilding a 
moulding or rosette here and there, but never suggesting any other material 
than that of which the article is really composed. 

The manufacture of cast-iron mantels for fireplaces, in addition to stoves 
and grates, is largely carried on in various localities. The mantels produced 
by the rival Marbleized-iron companies at B'ew York are certainly very 
remarkable and exceedingly useful articles of their class. These are covered 
with a preparation of enamel, the report on the application of which, however, 
belongs to the class of Mineral Manufactures (Class XXVII). The decorative 
effect of these substitutes for the more costly material of marble is very good. 
Some of these cast-iron mantels, as produced by the manufacturers of grates 
and stoves, are merely japanned black, and being carefully got up are admirable 
in point of workmanship, and the distribution of the material to the points 
requiring the great^est amount of strength ; and, except when elaborate orna- 
mentation is attempted, the designs are pure and architectonic, though perhaps 
the latter might be objected to as tending to conceal the real nature of the 
material. 

It is probable that, after the castings for millwork and machinery, the 
greatest weight of metal would be found to be consumed in the manufacture of 
the ordinary stoves used for domestic purposes. These stoves are peculiar in 
their construction, l)eing chiefly adapted to bum wood as fiiel, though many of 
them will also consume coal. They are at once the warming apparatus and 
kitchen ranges of the great mass of the people, and the varieties are almost 
innumerable, any improvement in construction being usually the subject of a 
patent. The manufacture of these articles may be said to be distributed all 
over the United States ; but there are certain localities in which they form an 
immense staple trade. 

The New England States and the State of New York may be said to 
supply their own wants, as also some of the North Western Statfes, and the 
British provinces. Philadelphia and Baltimore manufacture stoves for the 
Southern and South Eastern portion of the Union ; Pittsburg, Pennsylvania, 
and Cincinnati, Ohio, supplying the demands of the Western and South Western 
^ates. These latter affording a wide field for inter-emigation, the wants of the 
settlers create a constant demand in the two last-named cities, both of which, 
from their favourable position as regards the supply of raw material and fuel, 
together with ready means of transport throughout the whole of the Mississipi 
and Missouri districts, have the supply of the markets of the West. One house 
at Pitsburgh now manufactures 10,000 stoves per annum, having given up every 
other branch of the iron casting trade to devote attention to the production of 
stoves and tea-kettles only. 

It is estimated that at least 20,000 stoves per annum are manufactured in 
Pittsburg, and 60,000 in Cincinnati. 

The patterns or designs of the various houses differ very much. Some of 
the enterprising obtain designs from, and even have patterns modelled in 
Europe ; and they register, or rather take out a patent right for the design, 
which can be done apart from the question of construction. Piracy is, of course, 
complained of, as also invasions of patent rights in construction. Much inge-^ 
nuity is often displayed in the arrangement of the parts of a stove^andjMtc 
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adaptation of the decoration to strengthen and sustain thbse portions requiring 
the greatest amount of metal. Great efforts are made after novelty, aUke in 
construction, ornamentation, and in name, for every stove has a distinct title by' 
which it is known in the market ; and the euphony of some of these is often 
more amusing than appropriate. Except for office stoves and those required 
for public buildings, European designs are not generally so well adapted to the 
use of the ordinary article as the less ornate but more common-sense designs 
of the Americans. There is, however, a wide field for a better style than as yet 
prevails, and as an absolute necessity exists for a certain amount of decoration 
of surface alike to strengthen the panels, sustain the angles, and hide defects 
in casting, which would be too apparent on a mere plane surface, the ornamen- 
tation adopted often partakes of the character of an excrescence rather than of 
a decorative adjunct. 

Generally the designs of cast-iron articles manufactured at Cincinnati, are 
superior in point of fitness to those of Pittsburg, since the latter are of a more 
conventional and antiquated character ; and it is more than probable that the 
large number of Germans settled in the former city, influence in a large degree 
the character of its productions in this respect. One of the best and most Cast-iron stand for 
original productions in cast iron which came under my notice in the United States, a news-room. 
was the side of a newspaper-stand in the public reading-room of the Young 
Men's Mercantile Library Association at Cincinnati. It is constructed of a well- 
arranged perforated ornament, admirably adapted to the support of a double 
desk or " lectern," upon which the newspapers are placed for perusal. It was 
manufactured by Messrs. Horton and Macy, of Cincinnati. The general cha- 
racter of the productions of this firm in stoves, grates, &c., is superior in point 
of taste to much of the same work done in England, except in very costly 
articles. Unfortunately no opportunity presented itself for an interview with 
the principals of this house, owing to the limited period devoted to the manu- 
factures of Cincinnati as compared with the time required to do them fiill 
justice, or the number of European, as compared with American workmen in 
their employ, would have been ascertained. 

The general character of the cast-iron work of the United States is General characier 
admirable, alike for the purity of surface in the material, and the skill shown of cast-iron work. 
in the moulding. The iron being in many instances smelted with charcoal, is 
of a firm quality and closer grain, so to speak, than that used for similar work 
in England, Hence the eastings produced are sharp in detail and even in sur- 
face, and require a very small amount of dressing or filing to complete them. 
The character of the charcoal-made iron is shown in a remarkable degree in the 
quality of the wrought-iron nails manufactured at Pittsburg. These are exceed- Nails. 
ingly tough, bend like wire, and are very diflferent from the brittle articles of a 
similar class usually produced in England. There are 14 or 15 establishments 
for the manufacture of nails in the above city, producing from 8,000 to 10,000 
kegs of 100 lbs. weight each, giving about 1,600 tons of nails per week. The 
manufacture of bar, hoop, and sheet-iron, and iron-wire, is also carried on in four 
or five of these manufactories. About 2,600 workmen are employed, and the Bar, hoop, and 
value of the produce is upwards of $4,000,000, or about £1,000,000 sterUng. ^^^^^ »'*^°- 

There are about 30 large foundries and many smaller ones at Pittsburg, Foundries at 
employing 2,600 operatives, and consuming 20,000 tons of pig iron annually in Pittsburg, ^ 
the manufacture of various castings.. The produce of these foundries is ^""^^ ^^"*^' 
estimated at about $2,000,000. 

Tacks of copper, zinc, and iron, hob-nails, and rivets, are also manufactured Tacks. 
at Pittsburg by Messrs. Campbell, Chess, and Company. These are produced 
by machinery, and the articles are well and clearly made with good points and 
well-formed heads. All the ordinary sizes are made in iron and copper; but 
only the larger sizes in zinc, as the friability of this metal appears to be unfa- 
vourable to the manufacture of the smaller kind. 

The manufacture of locks, latches, door furniture, &c., is also largely carried Locks, latches, and 
on at Pittsburg; and the Novelty Works of Messrs. Livingston, Roggen, and d<M>r tumiturc 
Company, and the Excelsior Works of Messrs. Edwards, Morris, and Company, 
illustrate this department of industry. 

In the Novelty Works 460 workmen are employed, of these 160 are Novelty works, 
moulders and casters. The character of the small castings produced in this Pittsburg, Pennsyl- 
establishment is excellent, and very little filing is required in the fitting of the J*"**- 
various parts of the articles together. Locks, latches, and bolts are manufac-' ^^^^^^ ^^^ ^ , an ^ 
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tured in ^eat variety, chiefly of a comparatively cheap kind for the supply of 
buflders m the West* A cheap, simple, and ingenious lock, chiefly for bedr 
room doors of hotels, is manufactured here. It has two bolts and two key- 
holes, but there is no connection between them. Thus, the lock cannot be 
opened except from the side on which it is locked* 

Scale beams, platform scales (Fairbank's patent), for counters, railway 
offices, &c., are also manufactured in large quantities and of good quality. 

Paint and coffee mills of various kinds and of a cheap character, the latter 
being fitted into wooden boxes, form a very important item of business ; 460 
dozens of coffee mills being made every week. 

At the Excelsior Works similar articles are produced, but not to the 
same extent. About 150 workmen are employed, and the general run of work 
is the same as at the Novelty Works, except that each has contrivances in locks, 
latches, and fasteners, peculiar to itself. 

A lock with a wrought-iron extension spindle, to adapt it to the varied 
thickness of doors upon which it mayhave to be fitted, is a clever and useful 
invention as made at the Excelsior Works. It eonsiste of a perforated plate 
acting upon angular notches cut into the spindle; the plate being easily screwed 
at the requisite distance indicated by the thickness of the door upon which the 
lock has to be fixed. 

Probably the most extensive, and certainly the best conducted and most 
systematically arranged establishment, for the production of miscellaneous 
hardware articles in the United States, is that of Messrs. Miles Greenwood, 
and Company, Cincinnati, Ohio. In addition to foundries for large castings 
common to nearly all establishments of this class, the manufacture of the 
smaller cast-iron articles is fairly and successfully established, and most of those 
coming under the denomination of ^' builders' hardware," which a few years 
ago were almost entirely supplied from England, are now produced here in 
immense quantities, to supply the constantly necessary requirements of the 
Western States. 

In the important item of butt hinges there can be no doubt of the great 
superiority of those manufacted by Messrs. Greenwood, alike as regards the 
general qualiity of the metal as in the adaptability of strength or weight of 
material to size. In the finish of the joints great accuracy is obtained, whilst 
the labour of filing is saved by grinding the joints of the hinges on stones 
adapted to the purpose, and driven by steam-power. About $16,000 or 
$20,000 worth of these butt hinges are produced yearly. 

Most of the hardware articles for domestic use, usually manufactured by a 
large class of the hardware establishments of England, are also made here ; 
and the general finish of the articles is certainly of a superior character, except 
where more than an ordinary attempt is made at ornamentation, and then the 
results are by no means satisfactory. 

Malleable cast iron is also manufactured by Messrs. Greenwood into a 
great variety of articles usually made of wrought iron. These consist of braces 
or bit-stocks, screw-wrenches, bed-keys, chest-handles, gun-mountings, saddlers' 
ironmongery and coachware, kettle-ears, thumb-screws, nuts, &c., and have the 
reputation of being very excellent substitutes for the more costly wrought-iron 
articles. 

Works for the smelting and rolling of copper for use in manufactures have 
been established on the banks of the Monongahela river, near Pittsburg, by 
Messrs. G. H. Hussey and Company. The ore is from Lake Superior, and is 
conveyed from thence by way of Cleveland on Lake Erie to Pittsburg, It 
consists of large solid masses of native copper, cut with a cold chisel, for 
convenience of transport, into pieces weighing from 3 to 4 cwt., and is often 
of great thickness. It is also found in " pearls " or washings, of very good 
qufdity. The copper, when smelted, is cast into bars and ingots, or rolled into 
sheets, and in these forms is sent to the various seats of manufacture in the 
United States. Messrs. Hussey have one furnace constantly employed in 
reburning the *^ slagg" of former refinings, from which they obtain 2^ per cent, 
of copper. 

In addition to preparing the copper in sheets and bars, copper tubes for 
steam boilers and cooking dishes, adapted to the stoves so extensively used for 
domestic purposes, are also manufactured. The latter being tinned inside 
after the manner of ordinaiT hollow ware, form durable and useful utensils, > 
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The great abundance of coal in the neighbourhood of Pittsburg gives it 
great advantages in the smelting of ores, and in those manufactories in which 
mineral fuel is an essential. Its cost is $1 J (about 7s. sterling) per ton. 

The rolling of metals into sheets, and drawing into wire, is carried on to a Metal rolling and 
very considerable extent in New England, and silver, copper, brass, and wiredrawing. 
German silver are thus prepared for use in various manufacturing localities in 
those States. At Waterbury, in the State of Connecticut, which may be said 
to be the centre of the various manufacturing towns and villages of the valley 
of the Naugatuck, the final preparation of metals for manufacturing purposes 
forms an important branch of industry. Connecticut, as a State, is considered 
as the chief seat of the metal toy and and tin- ware trades ; and, although the 
manufacturing villages and establishments are spread at irregular distances 
along the banks of the Connecticut, and in the valleys of the Naugatuck and 
Housatonic rivers, the aggregate of industry is very considerable, and is largely 
on the increase from year to year. 

Waterbury and its trades may be taken as a fair specimen of the Waterbury, Con- 
manufacturing towns and villages aJluded to, and is said to have been the seat nccticut 
of the first button manufactory established in the United States. From this 
has arisen other analagous trades which could be readily carried on in the 
same establishment, often by the same or similar machinery, or by the same 
operatives. 

The Scovil Manufacturing Company now carry on the manufacture of Scovil Manufactur- 
metal buttons as fairly established, some forty years ago, by the Messrs. Scovil. ing Company, 
The buttons of this house are good examples of the kind of goods in demand Waterbury. 
in America, and are chiefly manufactured by machines invented and constructed Buttons, 
upon the premises. One machine for punching out the blanks for spherical Punching machine, 
buttons and raising them to the required convexity in one operation, does its 
work at the rate of 280 buttons per minute ; whilst another machine, fitted with 
six punches, strikes out 1,800 plain blanks in the same space of time. An 
ingenious machine is also employed for " milling" the edges of the ordinary Milling machine, 
plain gilt buttons, and does the work of 10 or 12 girls. 

^e military buttons manufactured in this establishment, as also the Military buttons. 
general ranffe of ornamental articles of the same class, are in better taste than 
tile generahty of similar goods produced in England. Less effect is aimed at, 
and extravagant subjects in high relief are avoided ; most probably from a want 
of dexterity in sinking the dies. The results, however, are much more 
satisfactory than those arising from the misdirected ingenuity which too 
frequently characterises the ornamentation of the same kind of articles as 
produced by the English manufacturer. 

Like many other branches of industry, the button trade of the United 
States has had great difficulties to contend with at the outset, from clashing 
with certain supposed commercial interests ; and even now, unless the American 
manufacturer can afford to fix a price which will allow a large margin of profit, 
as compared with European products, the merchant prefers obtaining hie 
supplies from England, IVance, or Germany. 

A beautiful automaton machine for shanking buttons has been lately Automaton shank- 
introduced by the Benedict and Burnham Manufacturing Company, Waterbury, [^g machine. 
and is in operation in their wire-drawing establishment, being the invention of 
a mechanic in their employ. The blanks being cut in thin brass, are put 
into a curved feed-pipe, and descend by their own gravity to the level of the 
machine. Each blank is carried by the machine under a punch which stamps 
out the centre hole. The shank is made below by another portion of the 
machine, from a continuous wire carried along horizontally. From this, the 
wire to make the shank is cut off and bent, being pushed up at the instant 
the blank, with the centre hole stamped in it, comes in a vertical line therewith. 
Another punch descends with a hole in the centre, to allow of the doubled wire 
forming the shank to go into it, and this gives the blank the requisite concavity 
and forces the brass tightly round the wire, after which another punch, with a 
wedge-like edge, descends and opens the wire, spreading it within the concavity, 
and thus the back of the button is completed. The machine does this in the 
most perfect manner, at the rate of 180 or 200 per minute. All that is required 
of the attendant is, to feed the tube with blanks, and when one coil of shank- 
wiie is exhausted to supply another. It is impossible to conceive anything 
more complete in its way than the machine at work at the period of J^y^^^l-g^ ^ GoOqIc 
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Two or three others were in the course of construction, and in a more or less 
complete state. 

Florentine buttons, and tufts for upholsterers, and covered nail buttons, in 
silk and Utrecht velvet, are also manufactured at Waterbury. 

The extensive use of the Daguerreotype in the United States has created 
a great demand for the plates, metal mountings, or ^Hrimmings," as they are 
technically called, connected with the cases in which the pictures are fitted. 
The plates for the pictures are invariably manufactured of British copper, as 
being more perfectly refined and possessing a more even and sounder fibre 
than the native copper, therefore better adapted to this purpose, Avhere even- 
ness of surface is indispensable. The Scovil Manufacturing Company, whose 
productions in buttons have been already quoted, carry on a large trade in the 
manufacture and supply of these daguerreotype plates, together with the ^' mats," 
cases, and hinges for the latter. They also manufacture brass, German silver, 
and silver-plated hinges for cabinet furnitiu-e, pianofortes, &c. These are 
mostly very plain, or, when ornamented, are simply so in outline ; and they are 
well-finished and tasteful-looking articles of their class. 

The daguerreotype plates are prepared by the rolling process, the silver 
being plated upon the copper in the course of the operation, and this is after- 
wards cut into the various sizes required. The ^^mats," or ornamental moimt- 
ings, usually fitted into the cases for keeping in the picture, are engraved and 
chased for the most part by machinery, and by an ingenious adaptation of 
eccentric movements, the ^^ sight" of the metal frame is corrected to the true 
circle, oval, or oblong with turned corners, in the same operation by which the 
chasing is performed. 

So successful has this branch of the metal toy trade of Connecticut 
become, that it is confidently asserted that the German manufacturers, who 
formerly supplied these articles, are nearly driven out of the markets of the 
United States. 

Candlesticks and candle-lamps also form a portion of the trade of Water- 
burg, and the Scovil Company are successfully engaged therein ; but, from the 
fact that oil is extensively used for domestic illumination, and the lamps most 
generally used are of a peculiar and somewhat primitive character, the manu- 
facture of candlesticks or candle-lamps is not likely to become of much 
importance. 

WhiLst upon this point, it may be well to remark, that the lamps alluded 
to, and which supply the place of the common candle in domestic use, are 
articles of great consumption, and are manufactured in immense quantities, 
chiefly of tin and pewter, and even of common glass and earthenware. They 
are of various sizes, and are adapted to one or more wicks, according to the 
purpose for which they are required. These are almost universally used, except 
when wax tapers or gas are adopted. Attempts are sometimes made to render 
them more or less decorative, especially the larger kind, with two or wicks for 
table use ; those manufactured of glass, either cut or pressed, being the most 
successful in this respect. From the peculiar construction required, however, 
there can be little doubt that a pleasingly ornamental article might be pro- 
duced by the combination of metal tubes and glass, — the former being used 
as a column, and the latter material manufactured as the oil-holder and bas6, 
or the column and base might be manufactured entirely of metal, and the oil- 
holder alone of glass. At present the article is unnecessarily clumsy and 
inelegant. It is, however, in its integrity, and has not yet been overlaid or 
disguised by false or crude ornamentation, in which use has been bidden 
defiance to for the sake of decorative effect. 

Wire-drawing is an important branch of industry in many parts of Con- 
necticut, chiefly for the manufacture of pins. The Bumham and Benedict 
Manufacturing Company, Waterbury, and the Waterbury Brass Company, are 
both largely engaged in wire-drawing and metal 'rolling ; but the chief manufac- 
ture of the latter company is that of brass kettles, or pans, of a novel and 
excellent character and make. Instead of casting them, as is frequently done in 
England, the article is " spun'* up from a flat plate, by powerful machinery, con- 
structed for the purpose. Nor is this process confined to the smaller sizes, since 
they range from 1 to 20 or 30 gallons and upwards. There is great equality of 
strength throughout, with a less weight of metal than usual. The brass, from 

the rolling and spinning processes, is more consolidated and tougher than when 
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cast, and therefore is not so easily fractured ; yet the whole is effected without 
the process of annealing. The vessel is strengthened with an iron wire worked 
into tlie rim in the process of manufacture. A most useful, and even elegant- 
looking, though plain utensil is thus produced at a moderate price, and is 
especially well suited by its lightness, capacity, and durability, to the puri)ose of 
the emigrant to the Western States or to new countries, for which markets it is 
chiefly manufactured. 

The manufacture of pins and hooks-and-eyes by machinery is an important Fins, hooks-and- 
feature in the trade of Waterbury, as also of other places in the State of Con- eyes, 
necticut. The American Pin Company, whose works are at the above named American Pin 
place, manufacture these articles largely, turning out 1,200 packs of solid- Company, Water- 
headed pins per day, each pack containing 25.5 dozens of pins. The machinery ^^^Y^ ConnecticuL 
for manufacturing hooks-and-eyes is very complete, and is somewhat similar to 
that employed for the same purpose at Birmingham. A machine employed in 
the American Pin Company's Works for ^'papering " the pins is most ingenious, 
and accomplishes the object with great certainty and rapidity. By a regulation 
of the company, strangers are not allowed to see the pin- making machines. 

The American Pin Company contribute specimens of their manufacture, 
both in pins and hooks-and-eyes, to the Exhibition at 'Nevf York. 

In stamped brass some progress has been made in several parts of the Stamped brass. 
States. The Waterbury Hook«and-Eye Company, besides manufacturing the 
articles thus indicated by their title, have just commenced the manufacture of 
stamped brass articles, such as window cornices, curtain bands, &c. ; for the 
establishment of which trade German operatives have been engaged, but the 
results could not be fairly judged of, as these workmen had only recently com- 
menced operations. In this branch of the metal trades, however, the Bumham 
and Benedict Company contribute some admirable specimens to the New York t> n j u 
Exhibition, as also excellent examples of rolled brass in large plates. 

The manufacture of ladies' hair-pins by automatic machinery has just been Automaton 
commenced by Messrs. Blake and Johnson, manufacturers of case-hardened machine for 
steel rollers and machines for the use of working jewellers, Waterbury. This making ladies* 
machine is of their own invention and construction, and is remarkably effective. "^^^^'-P^"^' 
A quantity of wire is coiled upon a drum or cylinder, and turns round upon its 
axis as suspended from the ceiling of the workshop. The point of the wire 
being inserted into the machine, and the power applied, the wire is cut off to 
the requisite length, carried forward, and bent to the proper angle, and then 
pointed with the necessary blunt points, and finally drooped into a receiver, 
quite finished all but lacquering or japanning. The pins are thus made at the 
rate of 180 per minute, and the machine goes on without any immediate super- 
intendence being required until the whole coil of wire is exhausted. 

The manufacture of ornamental brasswork, as applied to the purposes of Ornamental bi-ass- 
lighting, forms a progressive and important branch of industry in several large work, 
cities, but more especially in Philadelphia. In the establishments of Messrs. 
Cornelius, Baker, and Company, and Messrs. Archer and Warner, of that city, 
as also in that of Messers. H. N. Hooper and Company of Boston, Massachu- 
setts, the rapid progress made of late years in the manufacture of ornamental 
gas-fittings and table lamps, &c., is fully exemplified. 

The chief portion of the work is cast, little or no ornamental stamping gp^sg castings for 
being attempted. It is scarcely possible, however, to conceive better work chandeliers and 
than the generality of these ornamental brass castings. At Philadelphia espe- gas-brackets, 
cially, the greatest attention has been paid to this point, and a peculiar advan- 
tage is derived here from the fact that the sand obtained in the vicinity of that 
place is of so fine a character as to require no sifting for use, and the finest 
castings are easily made, so far at least as material goes. The pattern is 
simply modelled in wax, and from this a brass pattern is cast direct, no white 
metal being used. The brass pattern is carefully and thoroughly chased, and 
from this all future work is produced. Thus, the shrinkage and variation of 
size between the white metal pattern and the brass casting, often found to exist 
in castings made from the former, is avoided, and the register of the two sides 
of a branch, or other portion of a chandelier or gas bracket requiring to be 
fitted together, is more perfect than it otherwise would be. The brass pattern, 
too, takes a sharper and more decisive chasing than white metal, and, as the 
castings are never chased, as from the fineness of the sand they are sufficiently 
sharp and effective without it, the accuracy of the pattern is of the first import- 
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ance, and all that is required to be done after the castings leave the foundry is 
to file off the very small amount of superfluous metal retained in the casting, 
and fit the parts together. 

The bodies of chandeliers, whether vases or dishes, are invariably spun up 
from the flat metal plate, instead of being stamped, as is usually the case in 
England. This is the old method of producing these portions of lamps and 
similar articles, and appears to hpe been introduced into practice in America 
by German workmen. It is not confined to small bodies ; but is used for the 
production of large sizes than are usually considered practicable. Very large 
bodies, however, are generally hammered up. 

Discs of plate metal, for the purpose of spinning up, are cut by a machine 
with two wheels, haying the sharp edges working against each other, after the 
manner of a pair of shears. Those circular cutters work with great ease and 
rapidity, giving great facilities to the workman, and presenting an elegant 
method of doing laborious work with the greatest possible ease and certainty. 

In annealing the spun work, after the first process of raising from the flat 
plate, it was formerly found that the metal cracked, more particularly in the 
bottom angle. As the first form from the plane is a simple truncated cone, the 
second process of spinning, after annealing, gives the requisite curves to the 
sides. To prevent this cracking during the annealing process, it has been 
found that the simple bending or squeezing in of the sides of the cone, until 
the circle becomes a somewhat elongated ellipse, and then placing a quantity 
within each other, has the desired effect, and cracking rarely if ever takes place. 
This is stated on the authority of Mr. Cornelius,* of the firm of Messrs. 
Cornelius, Baker, and Company, by whom it has been successfully adopted in 
practice. 

In this establishment, consisting, as it does, of three distinct factories, one 
for casting and soldering, another for machine-work, and a third for filing and 
fitting, 700 workmen are employed. Commenced about 30 years ago, it has 
gone on increasing its sphere of action to the present time, a constant atten^ 
tion to the scientific principles of metallurgy and mechanism having tended to 
its prosperity from the beginning ; when, in the establishment of a business, at 
that period so novel in its character, and so doubtful as an enterprise, it was 
more than probable that everything, except traditionary modes of action, would 
be rather repudiated than encouraged. In point of economy, however, science 
hfts been found to be the cheapest as well as the best assistant, as indeed it ever 
will be when combined with a thorough knowledge of the work to be done by 
its aid. 

In the dipping process, as pursued in these works, great modifications are 
made in the character and strength of the acids used. It was found that from 
the variation of temperature at Philadelphia, ranging, as it does, from below 
zero in the winter to 96^ and 98** in tne shade in the summer, nitric acid 
became unmanageable during the hot season, as its fumes were given off so 
rapidly as to injure the health of the workmen. The accurate scientiBc know- 
ledge, however, brought to bear upon this point, — one, too, involving the very 
existence of the trade, except at a frightful destruction to human health and 
life, — ^has obviated every difficulty, adapted the acids to the temperature, and 
the dipping department is comparatively free from noxious fumes, even under 
the highest of the above temperatures. On the day, June 20th, on which I 
visited the works, the thermometer stood at 98° in the shade. 

The result is equally satisfactory as regards the colour of the work when 
dipped, some novel effects being produced, and a singular purity of colour 
obtained. 



* If any additional proof was required as to the value of accurate scientific knowledge as 
applied to a manufacture in which mechanical invention and great skill in chemistry and metallurgy 
is so essential to complete success, it will he found in the fact that the gentleman ahove-named received 
an education specially adapted to the requirements of the husiness which his father, the late Mr. Cor- 
nelius, was ahout to establish in Philadelphia; and that his studies in abstract science and the various 
discoveries and expedients, both mechanical and chemical, as resulting therefrom, have given the 
house, of which he is now the head, an immense advantage over bcth foreign and domestic com- 
petitors. The system, order, and accuracy which prevails throughout this establishment is full evidence 
of the influence of a mind reaching as far beyond the ordinary traditions of the workshop and foundry, 
in a scientific sense, as in the practical result it goes beyond the mere dilettantism of speculative 
science sans application. G. W. 
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In lacquering, considerable improvements have also been made. It was Lacquering. 
found that the lacquers made after the English formula lost colour very quickly, 
from the extremes of temperature already noted, and that during the months of 
July and August, when the due point of the barometer is reached in Philadelphia^ 
the red lacquered work always streaked in the direction of the marks of the 
spinning tool on the broad surface of metal. After a series of experiments^ 
carried through several months, Mr. Cornelius succeeded in making a lacquer, 
which he states to be quite permanent under any variation of temperature. 

The usual methods of decorating burnished surfaces by varnish pencillings 
and dippings, for coloured effects, are adopted here, as in Europe. The 
lacquering is all done by men, no females being employed. 

The columns of table lamps are made of sheet metal formed into tubing, Table lamp 
and fluted upon a mandril, by means of a wheel acting in the direction of the columni. 
axis. This is said to have been adopted by Messrs. Cornelius, Baker, and 
Company before it was attempted in England, and they were enabled by these 
means to go into the market with a great advantage in price over the cast 
column lamps imported from Europe, as the cost of that portion of each article 
was two-thirds less in Philadelphia than in Birmingham. 

The manufacture of lamps for the consumption of lard still forms a consi- Lard lamps. 
derable item of trade, especiaUy for the Western markets ; but these are not so 
much in demand as formerly, owing to the more extensive use of gas. At least 
150 patents have been taken out, from time to time, in the United States for 
contrivances for effecting the consumption of lard for the purposes of lighting. 
The lard lamp manufactured by this firm, however, appears to have been one of 
ike most successful ; the principle of the candle being kept in view, and the heat 
applied in the direction of the point of illumination. 

Great attention is paid both by Messrs. Cornelius, Baker, and Company, as Gas fittings. 
also Messrs. Archer and Warner, to the perfect accuracy of all their gas-fittings. 
The gas-works of the city of Philadelphia are celebrated for the perfection to 
which the manufacture of gas is carried, and the thorough scientific principles 
upon which every detail of the establishment is carried out, not the least impor- 
tant of which is the uniform gauge of all fittings ; so that any part becoming 
defective is at once repaired without trouble, and, of course, at a less expense 
ihsji when a constant variation in the gauge of the fittings is permitted. 

At Messrs. Cornelius, Baker, and Company's manufactory, the sawing of the Gas-burneri. 
slit of the gas-burner is executed with the greatest accuracy, and, although not 
done with such rapidity as by the process usually adopted in England, the 
greatest exactitude is obtained as to the quantity of gas the burner is capaci- 
tated to consume ; and whenever a new saw is substituted for an old one, the 
dit is carefully tested as to its capacity for consumption, by means of a gas-meter 
placed by the side of the workman. In short, guessing is avoided in everything 
connected with this establishment. 

In the fitting of the pipes the same accuracy and care is manifested. The Fitting of gas 
screw is turned in a lathe to prevent the possibility of splitting the pipe, which is P'»P®«- 
more or less invariably done by the ordinary screw-plate ; but the crack being 
very minute, is not discovered until after having been some time in use, when 
iJie gas begins to escape, and continues until a permanent leakage is estab- 
lished. 

In order to secure the joints completely, a composition of wax, resin, and Composition for 
Venetian red is applied to thd tap, which is suflSciently hot to melt it; the pipe S^^-P^P^J^"* • 
is then screwed in, and the joint is at once sounder and cleaner than when 
cemented by the application of white lead, the usual material employed for this 
purpose in England. 

Amongst the workmen employed by Messrs. Cornelius, Baker, and Com- 
pany, are eight or nine Englishmen,* the rest being Germans, French, and 
Americans ; but the majority are undoubtedly native workmen. 

Messrs. Ardier and Warner employ^ about 225 workmen, and are engaged ^®**'^®- Archer and 
in precisely the same trade as Messrs. Cornelius, Baker, and Company. The delpWa.' 
remarks as to the character of the work produced by the last-named firm, espe- 

* One of the modellers and designers employed in this manufactory at the date of my Tisit, waa a 
student of the Birmingham School of Design at the period I quitted my duties there, pro tern,, to 
prxae J to the United States in the business of this Conimif sion. 

Another modeller from Birmingham had been so employed for some years. G. W* 
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cially gas-fittings, and the perfect division of labour, which is not so general a 
feature in American as in European manufactories, applies with equal force to 
both establishments, and though that of Messrs. Archer and Warner is not so 
extensive, its operations are carried on in a systematic and efficient manner, 
the results being shown in the articles produced, which are excellent of their 
class. The designs are adapted to the markets to be supplied, and as these are 
generally of a third or fourth rate character, according to the English standard, 
a redundance of ornament, rather than purity of style, is the chief point 
aimed at. 

In no instance can the chandeliers, gaseliers, or lamps manufactured in the 
United States be said to come into competition with the better class of produc- 
tions as manufactured in Birmingham, The demand for the larger kinds being 
chiefly for use in hotels, public saloons, &c., a showy and attractive article, at a 
comparatively cheap rate, is that most in demand ; and though some of the 
details of those produced for these purposes are admirably modelled, there is 
often a great lack of that congruity in the parts by which a perfect ensemble can 
alone be realised. 

The smaller articles, for domestic use, are often more efllective and far more 
tasteful than the more ambitious examples, less ornamentation being aimed 
at; for, as lightness in weight of metal, and cheapness in cost, are the chief 
points, redundancy in decoration is not possible. At the same time as a certain 
amount of efl^ect is essential, and this is attained by a repetition of the same 
details in varied forms of application ; the chains used in the cheaper kinds 
of chandelier are formed of links, which, though very ornamental and efffective, 
are scarcely touched by the file, being sufficiently accurate, when put together, 
to answer the purpose of effect and give the appearance of a large amount of 
work where very little really exists. 

A peculiar kind of girandole, chiefly purchased by the artizan class as a 
chimney ornament, is largely manufactured. The base and vertical support is 
of brass with glass prisms, aud often mth two branches for candles. The choice 
of subject for the vertical portion is often ludicrously inappropriate, yet the 
sale of these things is said to be immense, from their showy character and 
low price. 

Comparing the prices of the low-priced articles, it may be calculated that 
an English chandalier which would cost $18 (say £4 5s. sterling), is very fairly 
imitated, or more correctly speaking, its place in the market is supplied by the 
American manufacturer at $11^ (about £2 16^. sterling). 

The manufacture of decorative brass work for ships, steam-vessels, &c., is 
largely carried on by Messrs. H. 'N. Hooper and Company, Boston, Massachu- 
setts, in addition to the manufacture of chandeliers. The cast work is gene- 
rally in good taste, and there is more artistic breadth of effect in the ornamen- 
tal portion of the articles manufactured by Messrs. Hooper, than in those pro- 
duced at Philadelphia ; the latter being florid and showy, whilst the former are 
more massive and simple. 

Spun work is even more largely used than in the manufactories at Phila^ 
delphia, and the skill and dexterity of the workmen in this department is 
very great. 

Parabolic reflectors, for ships' lamps, are manufactured by Messrs. Hooper 
by a stamping process. These reflectors are generally of a much larger size 
than usuaUy attempted by this process ; but it is effected with complete suc- 
cess, both as regards accuracy of form and lowness of price, as compared with 
hanmiered work. 

Bells of an excellent character are also cast in this foundry. It may be 
remarked, hdwever, that the most extensive bell foundry in the United States 
is that of Messrs. Meneley, Troy, State of H"ew York. 

The contributions in ornamental brass and bronze work to the Exhibition 
at !N"ew York are generally good, the most extensive display being made by 
Messrs. Cornelius, Baker, and Company, Philadelphia, and the remarks already 
made as to the character of their productions, apply to their contributions to 
the Exhibition, as those fully bear out the opinions expressed as to the general 
excellence of the work, and its adaptation to the markets it is intended to 
supply.* 

* A prize medal was awarded to this fiibi by the jury (Class XXII) of the Great Exhibiiion of 
1851, for chandeliers* 
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In orDamental bronzes, the specimens of native manufacture are so mingled Ornamenul 
with those of European production, as to prevent a proper estimate of the posi- ^^^^zes, 
tion of this branch of industry. There are, however, two or three establish- 
ments in New York, the proprietors of which employ French and German 
workmen in the production of many articles of mere ornament or exceptional 
use, but which can scarcely be considered as coming under the denomination of 
works of art in metal. 

In lamps there are numerous contrivances for the consumption of oil, lard, Lamps, 
camphine, &c. These are all more or less of a decorative character, but do 
not call for special notice after the remarks already made as to the manufac- 
ture of these articles. 

The specimens of brass joints for gas and steam tubing, manufactured by Brass joints for gas 
Mr. Samuel GriflSths, New York, and contributed to the Exhibition, are suffi- *»* steam tubing 
cient proof of the admirable manner in which those useful articles are 
manufactured. 

In locks the contributions are pretty extensive ; but want of time and the Locks. 
diflSculty in obtaining access to the goods, from the lack of authorised attend- 
ants, and the unarranged state of some portions of this department, prevented 
that close examination into details which was requisite in order to form an 
accurate opinion. The general finish of the articles, however, appeared to be 
good. 

Iron safes for banks, counting-houses, &c., are manufactured to a large Iron safes. 
extent by many hardware houses. These are as varied in construction as the 
many contrivances of a similar kind for the safe custody of cash and books are 
in England, and are the subjects of as many patents as the authorities at Wash- 
ington can be induced to grant.* The workmanship of nearly all the safes 
exhibited at New York is of a very excellent character, and the style and finish 
generally tasteful and appropriate. 

In hollow ware, Messrs. Cresson and Company, of Philadelphia, to whose Hollow ware, 
foundry other more pressing calls prevented a visit, exhibit various culinary and 
household articles of a good and useful character, the produce of their manu- 
factory. 

The specimens of tin-ware show a good character of work, and, as already Tin-ware, 
stated, this branch of the hardware trade is largely carried on in various parts 
of the State of Connecticut, whence most of the examples exhibited at New 
York come. A useful and well-made series of machines and tools for the use 
of tin-plate works, manufactured by Messrs. Roys and Wilcox, Mattabesset 
Works, East Berlin, Connecticut, and exhibited by them, show several novel 
contrivances for economising labour in the manufacture of this ware. 

Gimlet screws, in which the point of the screw supersedes the use of a Gimlet screws, 
gimlet in making the requisite hole, are largely manufactured by the New 
England Screw Company, and now extensively used in the United States ; and 
the variety of sizes exhibited at New York show the applicability of this simple, 
but useful contrivance to be more extended than is generally supposed. 

Carriage springs would appear to form an important item of manufacture, Carriage springs^ 
and the examples shown at the Exhibition, at New York, are of good make and 
finish. 

Miscellaneous hardware, chiefly of Connecticut manufacture, articles of Miscellaneous hard- 
wire- work, bed-springs, and sundry contrivances more or less usefid and inge- ^^®- 
nious, show the extent to which the manufacture of all kinds of articles in every-, 
day use is now earned on in the United States ; and that whilst the fitness, 
strength, and proper construction is carefully attended to, there is no lack of 
executive skill in substantial objects of utility. 

Manufactures in Britannia metal will be reported upon with those depart* 
ments of industry coming under the head " Works in Gold and Silver, and their 
imitations," as these usually form a branch of those establishments in which 
gold, silver, and electro-plated wares are carried on. 

As the Implication of cast iron to architectural purposes has been already Cast-iron fittings of 
alluded to, more ^specially in its application to external construction and deco- J^® library of the 
ration, it may be desirable to notice here that in the Library of the Copgress of ^^J^^^^* 
the United States, now in the course of construction in the Capito^ at Wash- * 

ington, the whole of the interior fittings are of iron. The piers supporting the 

* By the patent laws of the United States, the Commissioner of Patents decides whether or not 
luay contriTance or jnyention is a fit subject for an exclusive right. 
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book^shelyes, and the balastrade of the gallery, which is carried all round the 
room, are of this material, cast in ornamental forms, with medallions, also in 
iron, of Washington, Franklin, and other eminent American statesmen. These 
latter are in high relief^ and are most admirably modelled and cast. The book- 
shelves are also plates of iron ; and whilst tlie whole is thus rendered fireproof 
it is also highly omamentaL 



CLASS xxni. 



Works in gold and 
filTer. 



Public taste. 



The growth of a 
purer taste in the 
United States. 



WORKS IN PBECIOUS MBTALS, AND THEIR IMITATIONS — ^JEWELLERY, AND OTHER 

PERSONAL ORNAMENTS. 

A love of display, which is certainly one of the characteristics of the 
people of the United States, affords ample encouragement to those branches of 
industry in which gold, silver, and precious stones are employed ; and, as a 
matter of course, the imitations of works of this class are equally in demand 
amongst those whose means will not permit of an indulgence in the more 
genuine articles. At present this tendency towards the more luxurious forms 
in which the decorative arts are employed is tmdirected, so far as the great 
mass of the people is concerned, by any principles of taste, and is, therefore, 
completely at the mercy of the unreasoning Judgment of the manufacturer, 
whether domestic or foreign, who caters to what he supposes to be the pre- 
vailing taste of his customers. The American manufacturer, however, is in 
some respects wiser than his foreign competitor, and in many instances leaves 
the ultra-ornate to be supplied from Birmmgham and Sheflfield, and directs his 
energies to the development of a better and less exuberant style, which he finds 
is demanded by the more refined amongst his countrymen- Thus works are 
occasionally produced which would not discredit any European house. Still 
the manufacturer has to consider the demands of the market, and, as far as 
possible, regulate the character of his staple productions thereto ; and, as this 
market gets its tone in a large measure from the abominations which the Euro- 
pean manufacturer chooses to believe are best suited to the wants and wishes 
of his Transatlantic customers, the American producer has to follow the lead 
thus given. The shopkeeper, however, is perhaps more to be blamed than any 
other person. He assumes that his customers want an enormous display of 
unmeaning decoration, and therefore orders little else from the manufacturers. 
The public have, consequently, little choice ; and constantly seeing ugliness and 
exuberance in ornamentation, its tast^ and judgment becomes vitiated and 
depraved, and the simplicity and fitness of pure forms appear tame rather than 
beautiful. A chaste style of decoration, therefore, appears to be plainness 
itself amidst the glittenng nonsense usually presented for inspection. Thus 
the incessant effort to meet suppositious demands on the part of the public 
results in creating the very want of taste and judgment complained of in the 
abstract, but practically catered to and encouraged. The more enlightened of 
the manufacturers of the United States, however, are strongljr impressed with 
the conviction, that they and their customers of the shopkeepmg class are the 
real instructors or vitiators of the taste of the people ; and though at present 
borne down by the style and character of the goods most in demand, as ariiHng 
from the causes above named, yet with an educated people they believe that 
this cannot last for any great length of time. It would be well, therefore, for 
those foreign manufacturers who supply these articles to the American markets 
to consider how far a purer taste wUl affect the demand for their productions, 
as the time may quickly come when the doctrine /* that anything will do, 
so that there is enough of it,'' will no longer be true of the kind of goods it is 
now their province to supply so lai^ely. 

It has been thought desirable to make these remarks preliminary to 
reporting upon the present state of the class of industry under consideration, as 
there exists, in England at least, very erroneous views as to the present and 
growing tastes of the people of the United States. For whatevw the part 
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might have been, or th6 present may be, the futnre is likely to be very different 
The daily increasing intercourse with Europe is pregnant with great changes. 
Persons of even moderate means now make a point pf visiting, not only England, 
but those continental States in which the arts have flourished for ages, to 
search out and carry back with them new ideas of art, and of correct princi- 
ples as applied thereto, which their education and the eminently practical turn 
of their minds will not allow to slumber on their return home. Looking with 
contempt upon those articles of luxury which formerly pleased a merely puerile 
taste, these individuals influence their countrymen more largely than may be 
thought possible, since the educated intelligence of the latter renders them 
equally alive to the value of sound principles ; and a few excellent examples in 
the way of illustration have an influence, and convey an amount of instruction, 
which the uneducated could never feel or understand. English manufacturers 
have it especially in their power to either assist in the formation of a purer 
taste in the American people, or, by neglecting their growing judgment, to 
oppose and retard, but not crush it. By assisting its development they are likely 
to secure to themselves, or, at least, share very largely in a market for a long 
time almost entirely their own, but which is gradually being occupied by their 
Transatlantic competitors. By neglecting the progress of a more enlightened 
and purer taste, they will as inevitably lose it altogether. 

The manufacture of gold and silver plate is more or less carried on in Manufacture of 
nearly all the larger cities, especially New York, Boston, and Philadelphia. gj>W and silver 
In the last named it partakes of the character of a settled trade, there being ^* ' 
some twelve or fourteen establishments in which a considerable number of 
persons are employed, and the productions of which are of a varied, but for 
the most part of a useful as well as an ornamental character. Table services, 
and all the articles of utility comprised in suites of plate for domestic use, 
form the staple articles ; and these are manufactured in large quantities. 

The workmanship is usually sound, but it often happens that on close ^^^^f^^teriBtici of 
examination a deficiency in that nicety of finish, especially in the chasing, ^^^ °^*^ *^' 
which characterises the best English work, is observable. Still it is rarely 
found that the equally, or perhaps more objectionable practice of over chasing, 
to the destruction of the artistic effect of the details, is committed. The fault 
is evidently that of timidity of handling ; but there is a wisdom in leaving off 
at the right time, w^hich the elaborate chasings of English works rarely 
display. 

In most of the manufactories a few European workmen are to be found ; 
but the Americans engaged in this department of industry are usually of a 
superior class, and it is remarkable how soon they get into the system of those 
amongst whom they are thrown as mere learners. In this as in other branches Effects of primary 
of industry, their minds being thoroughly prepared by education, they seem e^l'ica^'ion* 
to seize upon and master even very difficult points in manipulation and 
construction, as it were by mere instinct. It is, however, more than probable 
that this rapidity of conception is unfavourable to that perfect and complete 
execution which is often characteristic of the more plodding and painstaking 
workman ; and on the whole there is, as already stated, less finish than is to be 
found in kindred works as produced in England. This opinion applies to the 
general run of productions in the class under consideration, whether in gold 
and silver, or the less costly, but often equally meritorious productions in 
German silver, electro-plated wares, and Britannia metal. At Philadelphia Messrs. Bailey and 
Messrs. Bailey and Company produce excellent articles in silver, many of Company, Phila- 
which are in good taste. The gold filagree and pearl work manufactured in ^e^pWa. 
this establishment is, when the French taste is not followed, both superior in Filagree and pearl 
design and workmanship. There is, however, in these trinkets, as in other work. 
things, too great a tendency to follow the mere conceits of the European 
works of the same kind, such as close imitations of natural forms, &c., rather 
than rely upon the good sense which suggests constructions adapted to the 
nature of the material used. When this is done it is almost invariably with 
success. 

Messrs. Conrad, Bard, and Son, also of Philadelphia, manufactui'e gold Messrs. Conrad, 
and silver plate, but a considerable trade is carried on by them in the Bard, and Son, 
manufacture of spoons and forks. For this purpose they use a machine 5****^*^®^?^^ 
invented and manufactiu*ed upon their own premises, by which the production 
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of these articles is very much facilitated.* Two circular dies or rollers are 
sunk with forms of the articles to be rolled out. These are usually spoons of 
two sizes, a fork, and the side of a knife-handle. As the intaglio of one die is 
accurately adjusted to, and agrees with that of the other, one forming the 
obverse and the other the reverse of the pattern, both sides of the article are 
perfected at once, and the rollers accomplish the work of a stamp press in a 
much more effective and economical manner. The rollers are about 5 inclies 
in diameter, and are of course manufactured of the best steel and case 
hardened. Being set to the thickness of the articles required, and that of the 
sheet metal from which they are to be made, the perfect passage of the pieces 
through the rollers is secured by a series of notches sunk in the margin of 
each figure upon the die, the impression of these being in the superfluous metal 
surrounding the work when delivered from the machine. This has to be cut 
off, and is effected by a circular saw, the prongs of the forks being cut in a 
similar manner. It is an ingenious and useful invention as applied to light 
articles in silver, taking up a small amount of space in a workshop and doing 
a much larger amount of work than a stamp press. 

The Ames Manufacturing Company, Chicopee, Massachusetts, are largely 
engaged in the manufacture of silver and electro-plated wares, and the cast- 
ings in that branch of their establishment were of a very excellent character. 
Attention is chiefly confined here to articles most constantly in demand, castor- 
frames, dish-covers, breakfast and tea services, and the most decided requisites 
of table suites, being the staple. There was much taste and great excellence 
of workmanship in some of the examples. In others, the usual mistakes in 
following European patterns were visible. 

This extensive manufactory is curious from the great variety of articles 
and the multiplicity of operations carried on. Brass cannon are cast with 
great success, and a colossal statue of l)e Witt Clinton, as also a work of 
some excellence, the Angel of the Resurrection, both by Mr. H. K. Brown, 
the sculptor, the latter being > contribution to the Exhibition at jS'ew York, 
have been lately produced, and in a manner highly creditable to the skill of all 
parties concerned. This is a novel branch of the metalUc arts in the United 
States, and one requiring no small amount of technical knowledge to get 
through with success. 

The artistic castings in iron produced here are equal to anything by the 
best houses in Europe, and is abundantly proved by the medallions in alto- 
relievo of Washington, Franklin, and other eminent men, executed for the 
library of the Congress in the Capitol at Washington, as a portion of the 
decorations of the interior fittings, which, as stated before, are entirely of iron. 

Swords also form an important branch of manufacture by the Ames 
Company, the blades, hilts, and scabbards being all produced upon the premises. 
There is also a manufactory of turbine wheels, cotton machinery, planing 
machines and lathes. 

A few English workmen are employed and one or two Germans as 
modellers ; the rest of the workmen are all Americans. 

At Etorchester, Massachusetts, Messrs. R. Gleason and Company manu- 
facture plated wares of fair average quality, employing about 100 workmen. 
These are white metal with electro-plated surface. Some of the castors made 
here are very tasteful and original, and the forms of some of the tea and 
breakfast set^ are also good. The dish-covers are mostly after English 
models. The general style of the article, as also the workmanship, especially 
as regards strength and durability, is highly to be commended considering the 
influence of the ordinary demands of the market for the light, cheap, and 
showy ; but there is certainly a lack of perfect finish in the details. 

The Britannia wares of this house are also good. 

Lamps in brass form a department of Messrs. Gleason's trade. Die-work 



* A similar machine to this is said to be in operation at Paris. The principle is the same as that 
invented by Krupp, the exclusive right to use which, in England, has been secured by Messrs. 
Elkington, Mason, and Company, of Birmingham, and now so successfully worked by them for the 
manufacture of spoons and forks. The machine of Messrs. Conrad, Bard, and Son, is suitable only 
to very thin work ; and for the want of a self-acting guide, as applied to Krupp*s machine, the work 
is liable to come out in a curve instead of a right line, and the amount of scrap metal and dust arising 
from the margin surrounding the article, as delivered from the machine, must be a serious drawback 
to its profitable use as compared with the more perfect machine in use at Birmingham. G. W. 
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is chiefly used here, with some spun work in those portions of the articles to 
which it is most applicable, 

Messrs. Reid and Barton, Taunton, Massachussetts, produce Britannia Messn. Reid and 
metal goods on a considerable scale, it being the chief branch of their trade. Barton* Taimioo. 
The electro-plated articles of this house, however, are of excellent character. Maisadmittti. 

In Britannia metal originality of design is aimed at, and with some degree 
of success ; but they copy any successful patterns from Europe, more especi- 
ally those produced at SheflBeld. 

They employ about about 100 persons, but only one Englishman. The 
remarks already made as to the lack of accuracy in finish applies to Messrs. 
Reid and Barton's productions, yet the effect of the work is generally good, and 
their contributions to the New York Exhibition are at once highly creditable 
and pleasing specimens of a useful class of articles. 

The contributions in this class displayed in the Exhibition at New York Wo«*» » gold and 
are varied in character, but presentmg certain points of excellence, and the f*^®'*^^ ^Jt 
ordinary over-ornamented articles are the exception. ^ * 

Messrs. Bell, Black, and Company, of New York, as also Messrs. 
Tiffany, Young, and Ellis, of the same city, besides being extensive importers 
of European plate, are also manufacturers, and their contributions are of a 
good character. A tea service of California gold, with a plateau of silver, is 
remarkable for the elegance of the smaller pieces and the general excellence 
of the workmanship, and amongst the variety of articles exhibited by this 
house are some of elegant and tasteful form and ornamentation. The engraved 
work, too, is good, and of better design than usual. Two ewers exhibited by 
Messrs. Tiffany are also of good form and excellent in decoration, and a 
dinner service also contributed by them is neat and elegant, being the very 
reverse of the usual mode. 

Messrs. Jones, Ball, and Company, Boston^ Massachusetts, exhibit a very 
satisfactory series of the ordinary articles in silver for domestic use. 

Forks and spoons of good make are contributed by Messrs. Rogers, Bro- 
thers, Hartford, Connecticut. 

The exhibits in Britannia metal goods are of a useful character ; the 
** turned'* ware, manufactured at Troy, New York, by Mr. John H. Whitlock, 
being chiefly noticeable for their simplicity and utility; those of Messrs. 
Hattersly and Dickenson^ of Newark, New Jersey, being more ornate, but of 
good forms. 

The contributions in jewellery do not call for any special remarks ; tut jewdlery. 
the manufacture of gilt toys, and imitations of gold and silver ornaments for 
personal decoration, forms a very considerable item in the industrial produc- 
tions of some parts of New England. 

At Waterbury, Connecticut, the Waterbury Jewellery Company manu- Waterbury Jewel- 
facture the ordinary gilt articles set with coloured glass and artificial stones. ^ ^"'^"(Sm 
The designs are more like the Paris productions of the same class than those nectkut''* 
of Birmingham, but both French and English articles are imitated, and the 
work is of average quality. Machinery is extensively used in this manufacture, 
and with success as regards the result as seen in the quality of the work. 

. Attleborough, Massachusetts, is the chief seat of the gilt toy and jewellery Attleborough» 
trade of the United States, but an intended visit was obliged to be abandoned Maasachtw^u. 
for want of time. 

In 1850 there were nineteen establishments for the manufacture of jewellery, 
employing 381 operatives, the value of the articles produced annually being 
$478,200, or about £100,000 sterling. In this place the first manufactory of 
gilt buttons, as also the first manufactory of gold and gilt jewellery and silver 
ware, were established in the United States. 

The manufacture of bronzes, &c.j so far as at present carried on, has been 
alluded to in Class XXII. 
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CLASS XXIV. 



QtAsa lUNunoTimss. 



Glass. 



Pretsad glass. 



Chief seats of the 
glass manufactare. 



Window glass. 



Fori t^tt Glass- 
Works, PitUburg, 
FeniisylTaiiia. 



Messrs. Bakewell, 
Pears* and Co., 
Pittshurg, Pennsyl- 



vania. 



Pressed glass 
decanters. 



The glass manufactures of the United States are fairly established, and 
there can be no doubt of the present healthy position and future progress of 
this branch of industry. With superior materials in abundance, and skilled 
labour increasing with the development of the trade in which it is employed, 
the progress from the earlier piwJuctions, in which articles of common use 
were the staple, to those rich and decorative works which belong to luirary 
rather than to utility, has been steady and continuous ; and though from the 
position of the people the more useful articles are those to which the manu- 
facturer directs most attention, yet there is a laudable spirit abroad which 
compels him to attend to those branches of his trade wherein his European 
rival and instructor excels in the artistic elements of production. 

It must be remembered, too, that the method of manufacturing glass by 
means of metal moulds, in imitation of cutting, now generally known as 
** pressed glass," is an American invention, and was first introduced into Eng- 
land in 1884, by Messrs, Richardson of Stourbridge. 

Pittsburg, Pennsylvannia ; Boston, Massachusetts ; and Jersey city, New 
Jersey ; are respectively seats of the glass trade, although there are many 
maniiactories spread over diflFerent portions of the FederaJ Union, esfpecially 
in the New England States. 

Pittsburg is chiefly the seat of the glass trade for the supply of the South 
and West, and its productions are confined exclusively to the more useful articles 
for domestic use, of which there are eight establishments, employing 600 oper- 
atives, and the manufacture of window glass, of which there are eleven 
establishments, employing about 600 hands, and seven furnaces for the manu- 
facture of phials. Cylinder glass, of a common character, is the chief make 
in window glass; and with materials in abundance either ckwe at hand, or 
within the range of the water carriage on the Ohio, Alleghany, or Monongahela 
rivers, which unite at Pittsburg as a centre, every facility exists for the prose- 
cution of the glass manufacture to an enormous extent. Coal, too, is cheap 
and in great abundance. 

The Fort Pitt Glass Works are now carried on bv Messrs. Curling, 
Robertson, and Company. The managing partner is a native of Birmingham, 
but has been at Pittsburg many years. His father was a working glass-maker, 
who emigrated in 1812 as a gardener, to evade the laws then in force against 
the emigration of skilled mechanics, &c. About 100 workmen are emplo3red 
here, and there are three furnaces of five pots each. The make is mostly in 
pressed glass, and all the more useful articles are manufactured ; these being 
of good form and dear colour. The peculiar wants of the consumer are con- 
sulted, and the goods are sent to all parts of the United States. The chief 
markets are those of the South and West. 

All the materials are prepared on the premises. Missouri sand is used 
for the finer articles, and Alleghany sandstone, when found free from iron, is 
used for the commoner purposes afler being pounded and burnt. These 
materials are obtained in great abundance in Pittsburg. 

Messrs. Bakewell, Pears, and ' Company carry on a similar trade, and 
produce an excellent assortment of useful goods which are entirely of pressed 
work. The average price of tumbler glasses is 2s. per dozen. Pressed glass 
decanters are manufactured by both the above named firms verv successmUy. 
These are considered as novelties in American manufacture. They are gene- 
rally first made as tumblers, and then worked up in the neck, &c., afterwards. 
The result is a cheap presentable article, very much in demand, 

A new design for a "pressed" decanter just completed by Messrs. 
Curhng, Robertson, and Company, appeared, from its form, to have Deen made 
by the " plunger " going in at the bottom, thus making the body and neck at 
the first operation, the bottom bemg closed afterwards. 

The metal moulds for the manufacture of pressed glass are made upon the 
premises of each manufacturer ; and as the production of a novelte-is a point 
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aimed at by each, as an important element of success, the getting np of new 
dedgns demands a considerable amount of care and attention. 

The Boston and Sandwich Glass Company, Sandwich, Massachusetts, have Boiton and Sand- 
an extensive establishment in which a good style of work is carefully carried ^* ^^\ ^T* 
out There are four furnaces of ten pots each; the make of glass is about 60 SSmchuwS^ 
tons per week, and 500 persons are employed. The general run of useful articles 
in cut and pressed glass are made by this firm. The forms are generally tasteful 
and well adapted to the material and mode of manufacture, especially in 
pressed glass, of which very large examples are produced. CJostly cut articles, 
however, are not manufactured. 

The Boston and Sandwich Glass Company make large quantities of the 
lamps peculiar to the country, already described in Class XXII. as being used 
instead of candlesticks. Tne exceedingly low price at which these articles 
are sold creates a great demand for them, as the glass offers facilities for 
cleaning which no other material presents, the oil being so easily wiped off the 
surface ; whilst a decorative efTect is produced at a cheap rate by the adapta- 
tion of the forms to the pressed methods of manufacture. 

Probably the most complete establishment in the United States for the New England Glais 
manufacture of all kinds of glassware is that of the New England Glass Company. Basi 
Company, East Cambridge, Boston, Massachusetts. MMwhSkte"**^"' 

This is an extensive concern, conducted with admirable system, the produc- 
tions comprising every kind of flint and ornamental cut and coloured glass, 
many of the specimens of the latter approaching the Bohemian standard in 
quality of colour and gilding* A lightness of form, too, has been obtained in 
some articles which indicate considerable skill and accuracy in manufacture 
and finish. 

About 650 operatives are erapioved. There are two 12-pot and three 
10-pot furnaces, of from 1,500 to 1,800 lbs. of metal each. 

The silex used is a sand of beautiful quality, the produce of Berkshire Sand and load* 
county, Massachusetts. The company manufacture their own minium, the 
material in pig lead being brought from the State of Missouri, in which lead 
has been of late years worked to a considerable extent. 

The glass wl^en manufactured is very clear and pure in colour, the pressed 
work being remarkably smooth, even, and free from stria. The designs and 
forms are generally well adapted to the material and mode of production. 
Amongst the large examples, a centre-piece of a tazza form, with the patera or 
dish from 2 feet to 2 feet 6 inches in diameter, and the stem and base in pro- 
portion, afforded abundant evidence of the extent to which this branch of the 
business has been carried, and the facility with which large articles are now 
produced by the pressed method. 

The cut glass showed care and skill ; the bottles are generally of excellent Cut glass, 
form and make, clean in the neck, and not over-ornamented with cutting. A 
satisfactory result, too, is obtained in some articles by the combination of cutting 
and pressing. The smaller details are pressed, and the larger and broader 
parts cut. 

The opal glass manufactured at this establishment is better than the great Opal glass, 
portion of that produced in Europe. It is clear in body and pure in colour. 
Bone is used instead of arsenic for the finer qualities. For common articles 
the latter material is employed as usual. 

Gilding is executed very successfully, and it is stated that other houses in oading on glaas. 
the United States have attempted to gild their own work and have failed, this 
beingthe only establishment m which it is now carried on. 

The imitations of Bohemian glass are good, and some of the designs are of imitations of 
a superior character, whilst others are of the usual inadaptive types, and are Bohemian glass, 
over-ornamented. The Venetian paper weights manufactured here are very Venetian paper 
excellent examples of their class. weights* 

Articles in glass, silvered and engraved by Kidd's process, are extensively guy^^ed dass 
manufactured, and are in great demand in the United States from its effective 
and showy appearance. 

The New England Glass Company have paid a large share of attention to chemical glass. 
the production of a good quality of glass for chemical and philosophical 
purposes ; and this now forms another important branch of business. 

The contributions of this firm to the Exhibition at New York sustain its qi^, eihlbSted at 
vi^^camed reputation. A complete service, pressed, in a nfeat diamond pattern, N^w York. 
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and another of cut glass, are very elegant in character, and beautiful in work- 
itnanship. 

The other contributions in glass do not call for special remark. 

Time did not permit of an inspection of the several glass works established 
in Jersey city, and Brooklyn, Long Island, both opposite to New York city, 
some of which have a reputation for producing good articles of their respective 
kinds. 



CLASS XXV. 



porchiAin, and othxr obbamio uanufactubbs. 



Poredain. 



QutMi's Ware 
Potterj Works, 
Pittsburg, Penn- 
sylranit. 



Oiyde of eobilt. 



Missouri and 
Ddowart porooUin 
daj. 



Earthenware made 
at Lirerpooli near 
Pittsburg. 



The manufacture of porcelain is quite in its infancy in the States, but 
there can be little doubt that its progress will be, at no distant period, both 
rapid and effective, as materials in abundance are to be found in many portions 
of the vast territory of the Union. When the value and properties of these 
materials are more thoroughly understood than at present, by those most 
interested, it would be contrary to the genius of the people of the United 
States if efforts are not made to realize every advantage which their working 
can give. 

At the Queen's Ware Pottery Works, Birmingham, Pittsburg, Pennsyl- 
vania, a ware similar to that known in England as "queen's ware'* is 
manufactured. The forms of some of the articles are good, and the sjrrup 
jugs, mounted with Britannia metal, an article much used in the Western 
States, are very fair specimens of their kind. All the attempts at decoration 
were in relief only, and though a blue (cobalt) glaze is used, still the colour of 
the clay makes the result anything but satisfactory. The oxyde of cobalt, by 
which this blue glaze is produced, is manufactured in large quantities by 
Messrs. Coffin, Hay, and Company, Philadelphia, who export it to Europe. 
The ore is found m great quantities near both the Missouri and Mississippi 
rivers. The fine clay of the State of Missouri is obtainable in great abundance, 
and that, with the porcelain clays of the State of Delaware, is said to have been 
already exported in small quantities, at least, to England. 

An experimental specimen of the former clay, tried with a blue glaze, was 
very pure in colour and clear in the fracture. 

The proprietor of the Queen's Ware Pottery Works is an Englishman 
named Bennett, and it is a subject of some regret to report that he was the 
only person throughout the whole of this inquiry who refused to myself the 
information asked for. Personal and merely private questions were always 
carefully avoided, as calculated to prove embarrassing to those who, in a 
spirit of candour and liberality, were willing to furnish all needful information 
on public grounds only. Mr. Bennett, however, declined to give any information 
a9 to the progress and present position of the trade in which he has been success- 
fully engaged for some years past. It is a source of infinite satisfaction that a course 
at once so puerile and so obnoxious to common sense, was taken by a foreigner 
rather than by a native of the United States, and that an intelligent American 
gentleman, deeply interested in the porcelain trade, did all in his power to 
compensate for the absurd course pursued by Mr. Bennett, who, in endea- 
vouring to keep secret the resources and power of a country to whose 
hospitality and encouragement he owes his present position, simply excited a 
greater amount of curiosity and inquiry. 

The manufacture of the common kind of earthenware is established and 
carried on at Liverpool, at some distance from Pittsburg, on the Ohio river. 
Here there are several manufactories, but want of time did not permit of a 
visit. The chief markets for the produce of these potteries are found in the 
Southern and Western States, and from the information in which subsequent 
inqxdries resulted, it would appear that Pittsburg and Liverpool are likely to 
beoome the groat peAt«of th«por«tlAinMdearthonw«rtf ma&ttlkctttMi Arem tho 
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fact that fuel is cheap, materials of various kinds abundant, whilst the demand 
must be constantly on the increase as the Western States become more popu- 
lated. It is scarcely possible, therefore, to imagine a wider field for enterprise 
and skilled labour than is here presented, or one in whicTi there would be a 
greater certainty of ultimate success. 

Messrs. O. A. Gager and Company, Bennington, in the State of Vermont, Fentcm'i patent 
manufacture a ware known as " Fenton's patent flint enamelled ware." ^**** •Btmelled 
This is produced from a very white clay found near Charleston, South ^*^' 
Carolina, and the beds of which this firm has secured the right of working for 
twenty-one years. It takes a beautiful glaze, and presents a remarkably clear 
and transparent appearance. It is chiefly used in the manufacture of the 
mottled-brown ware, but presents a white fracture, as the mottled surface is 
simply in the glaze. Of this kind of ware, even at the present rate of pro- 
duction, $1,500 worth per week is manufactured, for which a teady market is 
found. This ware is got up in imitation of a much commoner ai^ticle usually 
manufactured of yellow clay. The present trade, however, appears to be 
merely a beginning, and a large development, both in the kind and quality of 
production, may be easily foreseen ; as the facilities are great, and an enormous 
demand awaits a corresponding supply. 

The useful article of bleaching-rings is manufactured of this porcelain Earthenwart blench 
clay, and finished with the brown glaze. These are largely used by bleachers, '"^^• 
dyers, and calico printers, for running pieces of cloth through from one part of 
the dye or bleach-house to another in the various processes. They are 
preferable to the glass rings usually employed, as they are less expensive, and 
are not so liable to break under the expansion and contraction of the iron 
stays in which they are fixed for use. The demand for this article alone is 
greater than the manufactory can at present supply. 

A parian ware, of good colour and surface, is also manufactured by this Parian ware. 
firm, from materials obtained near the manufactory, in the State of Vermont. 
It is composed of the flint, quartz, felspar, and clay obtained from the Green 
Mountain district and the adjacent rivers. This ware is unglazed, and will 
not stand the test of hot water. It presents, however, a valuable and useful 
material for a large class of ceramic productions not as yet manufactured in 
the United States, especially the more ornamental articles for which parian is 
so largely used in England. 

In the Exhibition at New York is a very full exposition of the various Porcelain exhibited 
kinds of articles and wares manufactured by this house. at New York. 

In the higher branches of the porcelain trade, the productions of Messrs. Messri. Hau^h- 
Haughwout and Dailey, New York, take a fair position, though the articles wout and Daiiey. 
contributed by them to the New York Exliibition are by no means equal to New York city. ' 
the best examples shown in their own establishment. Without being manufac- 
turers of porcelain, they employ about 100 persons, male and female, in the 
decorations of the various articles they import in the bisque state. Many of the 
workmen are Englishmen, the females being chiefly employed in the gilding 
and burnishing. 

The articles consist of the usual stock pieces, such as flower-vases, dessert Porcelain flower- 
and toilet services, decorated with landscapes, figures, fruits, flowers, &c., and vwetf &c. 
profusely gilded. These are equal, sometimes superior, to the average pro- 
ductions of the same class made and decorated in Europe. Exul^rantly 
ornate, they are supposed to be adapted to the market, according to the 
prevailing idea of the requirements of the purchaser, as already alluded to in 
the consideration of the influence of a suppositious public taste in design in 
works in gold and silver. The worst feature, however, is, that here, as in 
Europe, if the purchaser's taste is above the average of that which the manu-- 
facturer or shopkeeper fixes as his standard, the intended customer must come 
down to the latter, or give up his intention to purchase, since the less orna- 
mental, but really more tasteful article, is not to be had. The shopkeeper, 
believing that a redundancy of decoration is the thing most in demand, and 
which he thinks best, has not provided for those whose taste may be in. advance 
of his own, and, worse still, discourages any attempt in tlie manufacturer or 
the workman to produce something better, because, in his opinion, it will 
not sell. 

There are some useful porcelain articles, such as sign letters and door gun leuen and 
fhnifturei amougiit th« fow sxhibitii of thii class contributsd to the ExhiMticm doot flmitim b 
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at New York, in which thfere is both elegance of design and skUl in execution, 
both of painting and gilding. 

One branch of the ceramic manufacture, as connected with door furniture, 
is peculiar to the United States, and this is, the very extensive nse of earthen- 
ware knobs for the fittings of common locks* These are usually made of a 
striated mixture of yellow and red clay, and finished with a strong brown 
glaze. Arrangements are made in the moulding for the uisertion of the* 
spmdle, and they are exceedingly nseftil and serviceable articles. In testing 
the strength of one of these knobs, it required a very heavy blow to fracture it. 
They are extensively made at Pittsburg and Liverpool, Pennsylvania, as large 
quantities are consumed in the former place by the miscellaneous hardware 
houses, in fitting locks and latches. 



CLASS XXVI. 



Faraiture. 



Furnitnro in the 
Now York 
Exhibi^n, 



C^urWiig in wood. 



DEOORATTVB fUEinTURl, UPHOLSTERY, &C. 

The manufacture of furniture is carried on to a great extent in nearly all 
the large cities and. towns of the United States. In the former, extensive 
establishments exist for the production of decorative furniture, the constructive 
portions being for the most part prepared by machinery,* by which labour is 
greatly economised, as well as perfect accuracy of fit in the same artide of 
furniture. 

No department of industry is more largely represented in the New 
York Exhibition than that of furniture. This may arise from the fact that 
tiiere is a large number of manufactories in New York itself, thus affording 
facilities for the better display of this class of productions. 

At Cincinnati, Philadelphia, and Boston, there arc also a number of very 
extensive establishments. In the former city, German workmen are largely 
employed, and the carvers, generally, are either Frenchmen or Germans, with 
a few Englishmen. 

Elalx)rate carving is the rule rather than the exception, and this is fully 
borne out by the examples shown in the Exhibition, the best of which are 
evidently the work of Europeans, and the designs partake more of French and 
German than of English characteristics. 

The American woods are not so much used as might be expected, walnut 
and oak being those which are generally selected. 

Owing to the imperfect state of the arrangements, one contribution of 
furniture, said to be of very novel construction, could not be examined. In 
the space of an ordinary sideboard, it was stated that a bedstead and complete 
chamber suite was contained. As it was locked up, and no key to be found, 
its merits were unascertained, nor could any one connected with the Exhibition 
state who it belonged to, or where it came firom. 

The ordinary class of useful and cheap furniture, so largely manufactured 
for the Western States, was not represented in the Exhibition. This is to be 
regretted, as much ingenuity and economy of material is often shown in the 
production of this class of goods. 
Papier mAeU. In papier m&ch^, the productions are all below mediocrity, being chiefly 

imitations of the worst style of pearl inlaying and japan work executed in 
England. Everything approaching to purity of design, or in the inlaid work, 
to geometric arrangement of the parts, is as carefully avoided as it generally is 
in Europe* 
Wall paptrt. Paper hangings are manufactured to a large extent, and are printed both 

by block and by cyUnder. They are chiefly, however, of the cheaper kind 
and of the usual character as regards design. The better class of papers 
approach the English and French papers in the character, though not in Uie 
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elaboration of the workmanship, Messrs. Perkins and Smith, New Bedford, 
Massachusetts, contribute some good specimens in dining, drawing, and bed 
room papers. They are all block woik, and are as clear and as artistic as the 
style of design would permit. 

A peculiar article in paper-hangings is largely manufactured for the Curtiia papers. 
Western States. This is about 35 inches wide, and is known as *< curtain 
paper." An ornament, within a panel, is printed, extending to the length of 
about J^ yard, and those are cut oflF and used as substitutes for roller blinds, 
by a large class of people in the West. 

Painted wall decorations are evidently growing in public favour, and the pointed wall daoo- 
extent to which this style of ornamentation is carried in some of the hotels and rations, 
saloons of the larger cities is calculated, if directed by a purer taste, to do 
much for art in its higher forms. Unfortunately the upholsterer, rather than 
the artist, is the director, and the arabesque or pictoral panel is consequently a 
very secondary matter as compared with tlie hangings, the carving and gilding, 
and the carpet. In New York, several of the public buildings are very fairly 
decorated, mostly by French or Italian artists. The Metropolitan Hall, an Decorations of tha 
admirable room, u^ed for public meetings, concerts, and lectures, is eflfectively Metropolitan Hall 
decorated, in tiie Italian style, with panels, arabesques, and a coffered ceiling, New xoA. 
the general tone of the whole being pleasing and satisfactory. The lighting of 
the room by gas is admirably and tastefully arranged by running a series of gaa- 
bumers along the cornice of the gallery, these corresponding with the decora- 
tive members. The result is an equal diffusion of light all round the sides of 
the room, the centre being illuminated by a chandelier. 

Carving and gilding, as applied to mirrors, pictures, and window cornices, Carving and 
i3 another important item of industry in this class, and in point of excellence of gilding. 
workmanship, is on a par with the usual Elnglish productions. The style of 
ornament, however, is at once exuberant and heavy. 

On the whole, the decorative arts as appUed to furniture are vitiated for Public taste in 
any present influence on pubUc taste, by an overwhelming tendency to display ; furniture, 
fostered to a large extent by a class of persons whose object it is to crowd as 
lax^e an amount of work into as small an amount of space as possible, and who 
preftr charging for labour rather than skill and taste. This reacts on the 
puldic mind, and habituates it to redundancy and over-ornamentation rather 
than to purity and simplicity resulting in the reaUy beautiful. 



COPYRIGHT OF DESIGlifS. 



The law for the protection of copyright in designs forms part of the patent Copyright of 
laws of the United States, and the oflRce for granting copyrights, or rather designs, 
patents, forms a department of the Patent OflSce at Washington, with a special 
officer to attend to appUcations of this class. The protection is granted for 
configuration and arrangement of the ornaments. None but citizens of the 
United States are entitled to the privileges, which are granted after due 
examination as to originality, &c., for seven years ; or half the time granted in 
a patent for invention, &c. The fee paid is one-half the patent fee, or $15 
(say £4 sterhng) instead of $30, but no portion of this is returned if the patent 
or copyright is not granted, or the patent is withdrawn, as is the case with 
regard to full patents, two-thirds of the fee being returned in the case of either 
the rejection or withdrawal of a claim for a patent. 

The forms are precisely the same as for obtaining a patent for an inven- Forms for obtainiiff 
tion, &c. A petition, specificatk)n, and an affidavit .or declaration on oath as to a copyright of a 
originality, must be filed, and a specimen or such essential portions of the design, 
pattern as may be needful to show the peculiarities of design, together with 
duplicate drawings, must be deposited at the Patent Office. 

With regard to the kind of articles, the designs of which are usually 
patented, stores and metal castings are by far the greatest number. In textile 
&hrici% very few arc protected. Indeed, with the exception of the firsU 
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named articles, it is difficult to suppose that much originality in design could 
be legally claimed. In 1852 there were 126 applications for patents for 
designs, and of these lOG were granted and 20 were rejected. 

In the majority of cases, copyright of design can only be valuable to the 
manufacturer so far as it enables him to secure to himself, by a rapid process, 
the exclusive immediate use of liis invention. This is especially the case in 
textile fabrics ; and the system of examination, with the delay in the decision, 
as practised in the United States, would be fatal to the value of one-half the 
designs registered in England. 



ART EDUCATION. 



AH^dvcatioii ai 
api^ied to nanu- 



Sohool of design 
ibr femalei* 
PbOadelphia. 



The question of art-education, as applied to manufactures, is beginning to 
claim serious attention in the United States, and though at present taking a 
totally different direction to that in which it has been the chief object of the 
more practical minds in England to direct it for the education of the artizan 
and the creation of a class of art-workmen, it is not the less significant that 
American manufactures have reached that point at which it has become 
desirable that originality of thought should be infused into them by means of the 
designer, if not by the agency of well-instructed workmen. The latter, how- 
ever, follows the former, as inevitably as effect follows cause ; for the design 
once obtained, the very effort to realise it educates the workman in a greater 
or less degree in the process. 

So far as institutions for the special purpose of teaching art in its 
application to industry have been at present carried, they are intended, with 
the exception of that attached to the Maryland Institution, Baltimore, for the 
instruction of females only. The first was established about four years ago at 
Philadelphia, chiefly through the efforts of Mrs. Peter, the lady of the late 
British Consul to the State of Pennsylvania. Having visited several of the 
schools of design in England, and kindred institutions on the continent of 
Europe, Mrs. Peter conceived that many well-educated females, the vicissitudes 
of whose families often compelled them to seek employment as a means of 
obtaining a livelihood, might, if properly instructed, render themselves useful 
in many departments of design as applied to manufactures, especially in the 
various kinds of textile fabrics, both printed, woven, and embroidered, as also 
in paper-hangings and hand-made lace. The result of her efforts was the 
establishment of a School of Design, partly supported by the contributions of 
herself and friends, and partly by the fees of the students, which were wisely 
graduated according to their means and the object for which they studied. 
Considerable difficulty, however, was experienced in carrying it forward for 
want of funds to fairly establish it at the outset, and as a permanent support, 
although it never appears to have lacked pupils; and after a period the 
committee of the Franklin Institute were induced to undertake the 
management of the school at Mrs. Peter's request, as she removed after the 
death of her husband, the late William Peter, Esq., to her native city, 
Cincinnati, Ohio. The accidental death of Mrs. Anne Hill, the principal of 
the school, whose talents and earnest devotion to her duties had given a 
position to the school which promised well for the future, again produced a 
change, and now the school is divided into two parts; those students who 
following one of the male teachers constitute a somewhat private establishment, 
and those who remain attached to the more public institution as originally 
founded. Each, however, is seeking assistance from the ftmds of the State 
of Pennsylvania, or to obtain a charter of incorporation and subscriptions to 
the formation of an endowment fund, as it has been found that current 
subscriptions and fees would not support the Institution. In consequence of 
the division above alluded to, and the embarrassed state of its funds, the 
connection of the original school with the Franklin Institute was dissolved, a 
committee of gentlemen taking the property and assuming the debts. It is 
now proposed to raise an endowment fund of $30,000 dollars (about £11,000 
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sterling), and thus provide means fpr carrying on the school by charter, as 
the. fund properly mvested would realize a satisfactory permanent income. 
Towards this object upwards of $17,000 had been subscribed in June last. 

The business of the school is carried on in a large well-arranged house, situated 
at the side of one of the beautiful squares for which Philadelphia is so famous, 
which, laid out as walks and now filled with well-grown trees, afford in them- 
selves lessons in art to the thoughtftil student of design. This school formerly 
numbered seventy-four students, but there were only twenty-thi*ee on the books at 
the period of my visit in June, The classes, however, are usually indifferently 
filled during the summer months, and it is a rule for nearly all the scholastic 
institutions of the United States to take their long vacation during the hot months 
of the year. The rival establishment, conducted by a former male teacher, is 
known as the *^ Institute for the instruction of Young Ladies in Design,'* as 
contra-distinguished from the " Philadelphia School of Design for Women," and 
numbered 32 students. The fees to the latter school are $2 (not quite lO^. ^^ of students' 
sterling) per quarter for those whose situation in life will not allow them to fees to the 
pay more, and $4 for those who can afford to pay that sum. The students Philadelphia School 
who cannot afford the higher fee are certified by subscribers, in fact are of Design, 
nominees at half-fee. Ladies^, whose means are ample, pay $10, §15, $20, or 
$24, that is from £2 5s. to £5 5s, per quarter, according to what they learn ; 
and these graduated scales appear well adapted to an institution in which the 
student may enter any class, provided the fees of that class are paid, without 
reference, judging from the works, as to the amount of preliminary training 
in the elements of art. This, however, may be considered as the natural 
result of so large a dependence upon the fees of the students, as the teachers 
are rather in the position of private teachers of drawing, than tlie officers of a 
public institution ; and therefore the choice of the student has more influence 
on the character of the instruction than sound principles, which, carried out 
quite independent of the Ukings or dislikings of the recipient of the instruction, 
must ever be the great value of a well-endowed public school, conducted on an 
exact plan of progressive education. 

In connection with the Frankhn Institute,* Philadelphia, is a drawing Drawing class^ 
class for mechanical and architectural drawing, in which from 60 to 70 Franklin Instiuite, 
students receive instruction during the winter, dn three evenings per week for Philadelphia. 
24 weeks, commencing on the first Tuesday in October in each year. The fee 
is §5 (about £1 3^. sterling) per quarter, or say £2 5s. for the session. No 
free hand-drawing is taught. 

The Franklin Institute first commenced, in 1824, those annual exhibitions 
of manufactures which have since become so popular throughout the United 
States, and which have exercised so beneficial an influence in promoting and 
encouraging the early efforts of American manufacturers by premiums, and 
the public recognition of the benefits conferred upon the community at large 
by isolated industrial efforts. 

The success of the School of Design for Women, at Philadelpliia, under 
the late principal, Mrs. Hill, and the management of Mrs. Peter, appears to 
have suggested the foundation of similar institutions at New Yox'k and Boston, ^^.l^^\ of Design, 
The New York' School has only been established within the year, and the NewYork, 
vacation prevented any inspection of its classes. The promised information as 
to sources of revenue, rate of fees, number of students, &c., has not been ^ 

^ The character of this Institute stands deservedly high, as under the title of the '* Franklin 
Institute of the State of Pennsylvania for the Promotion of the Mechanic Arts/' it has promoted 
secondary education in an efficient manner, by instruction in chemistry and mechanics, lectures, a 
permanent museum of modeU, minerals, and geological specimens, an admirable library, to which no 
light literature is admitted, even as a gift» and a reading room. Formerly, three courses of lectures 
were delivered every session by three permanently appointed professors, in chemistry, mechanics, and 
technicology ; but now there are two courses of ten lectures each durng twenty weeks, a different 
subject being taken each night of the week : thus, during the early part of the session 1852-53 the 
sabjects were arranged as follows : Mondays, on Botany ; Tuesdays, on Astronomy ; Wednesdays, on 
Mining Geology ; Thursdays, on the influence of heat, air, and water on Natural Phenomena ; 
Fridays, on Chemistry, as applied to the arts. Thus, a continuous course of oral and experimental 
instruction is kept up throughout the session, the pupils of the drawing class under t^cnty-one years 
of age being admitted free to the lectures. 

The Institute also publishes a monthly journal, devoted to the promotion of the mechanic arts. 
This is the oldest periodical in the United States devoted to this subject, and was commenced in 1826, 
tinp years after the first annual exhibition of manufactures Each number contains 72 pages octavo » 
at a yearly subscription price of $5. G. W. 
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furnished ; but it would appear that, from its recent formation upon the same 
plans as those of Philadelphia and Boston, the facts connected with its work*, 
ing would be of less importance than those of the last-named dty, whichi 
though more recently founded, seems to be upon a more permanent footing 
than that of Philadelphia. 

^^ The New England School of Design for Women'^ was opened in 
October, 1861, under the superintendence of an Englishman, a former student 
of the Birmingham School of Design.* The rooms were adapted to the 
accommodation of 70 students, and this appears to have been the average 
number in attendance during the greater part of the time the school has been 
established. The objects of the school, as stated in the prospectus, are : — 
^'1. To educate a body of professed designers, capable of finishing original 
designs for manufactures, and other purposes where ornamental designs are 
required. — 2. To teach the various processes of engraving, lithography, and 
other methods of transferring and multiplying designs. — 3. To educate a class 
of teachers in drawing and design." 

As the school is intended for a standard or normal school, students are 
not admitted under fifteen years of age. The fees are $5 (about £1 3^. sterling) 
per quarter. The class hours are from 9 a.m. to 2 p.m. every week day 
except Saturday, and ^HhC/ school is open during all working hours for 
students in special departments, and for the industrial classes." 

The*programme of instruction, without being very precise, is based upon 
the general terms of those of the English schools. All students are to go 
through an elementary course, after which they are to study their own 
speciality. On this elementary course hangs the whole question of absolute 
success, or that partial success only which carries on an institution like this 
for a time, but lays no solid foundation for future progress in itself or in its 
students. By the annual report for the year ending 30th September, 1852, it 
appears that the manufacturers of New England are alive to the importance 
of educating even a class of female designers (the question of art-workmen 
being as yet untouched) ; have supported the school with their subscriptions ; 
and, better still, have given employment to those whose progress had been 
such as to enable them to be useful in designing or drafting for manufactures, 
as in the case of the two femaje students employed by the Lowell Manufac- 
turing Company^ quoted in Class XIX. Several pupils had learnt to draw on 
stone, and others to engrave and draw on wood. Several of the examples in 
the school were very creditable in manipulation, but entirely devoid of that 
sound artistic basis, always to be discovered, when existing, in the slightest 
work ; arid the want of which can never be concealed in the most elaborate 
production. 

Lectures are delivered on botany, and a female teacher is specially 
engaged in giving instruction in this science to all the pupils. 

The fees paid by the students have been already stated above, but a 
subscription of $20 per annum gives the subscriber the privilege of nominating 
one student /rce. Ladies subscribing $3 per annum in support of the institu- 
tion are enabled to vote at the annual meeting in the election of the com- 
mittee, &c., but have no privilege beyond that. The expenses have hitherto 
exceeded the annual income, being $3,500, the proceeds amounting only to 
$2,700,— $1,500 in subscription and $1,200 in students' fees. The House of 
Representatives of the State of Massachusetts has therefore recently sanctioned 
a grant of $1,500 (about £350 sterling) per annum, for three years, in support 
of the school, as an experiment, thus giving it the advantage of State sanction, 
and raising its income to the amount which its present wants demand. 



* Mr. W. J. Whittaker^ an intelligent schoolmaster, who, feeling the importanee of drawing aa 
a Dart of ordinary education, devoted a portion of his time to the acquirement of a knowledge of 
outline drawing. His artistic education, however, does not appear to have been carried beyond a fair 
power to copy *; Dyce's Outlines." Prior to leaving England he had, in connection with Mr. Her- 
mann Kriisi, of the Home and Colonial Normal Schools, published a small work on <' Inventive 
Drawing on the principles of Pestalozzi," the method indicated in which he had pursued in the school of 
which he was the teacher in Binningham, and which he also followed in the United States when teaching 
drawing. He was no longer master of the above Institution at the date of my Vbit, but had com- 
m^ced a private school of art in Boston, which gave evidence of care and attention to the wants of 
his pupils. This is now abandoned, and he is devoting his attention to the establishment of similar 
schools in other towns in the State of Massachusetts. Thus the New England School is the only 
school of the kind in Boston. G. W^ 
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The general character of the instruction given, both in the school at Character of the 
Philadelphia and Boston, has relation more to pattern-making for mannfac- «»*roctlon. 
tores^ and teaching drawing as an amusement or accomplishment, than incul- 
cating and enforcing the steady pursuit of the arts of design in their highest 
forms, whether as applied to manufactiu'es or otherwise. Still, enough has 
been done to show that, with teachers more efficiently trained to the precise 
purpose for which the schools are founded, with such examples around as 
would tend to elevate the minds of the students to the purer forms of classic, 
and the severer science of mediaeval and oriental art, alike in form, colour, 
and proportion, a progress of a very extraordinary character would be the 
result. The rapid progress made by the students of these schools is another Influence of 
evidence of the influence of the primary education which it is the good fortune P>'"nary education. 
of the children, male and female, of the United States to receive.. As in the 
manufactories the youths enter with minds prepared by sound instruction to 
grapple with the technical difficulties of their future trades, so in these schools 
young girls commence their study of art with an amount of useful knowledge 
eminently calculated to open their minds to the influence of the instruction 
imparted. 

The radical defect of the schools, however, is that which could be easily Defects of the 
remedied — ^the want of a really useful and practical series of ornamental School of Design. 
casts, and a severe course of elementary outline examples. The constant use 
of the former would train the eye both of teacher and pupil to the appreciation 
of a higher and better style of art than the comparatively mean casts of the 
ordinary builders' and decorators' ornaments hung about the class rooms ; 
whilst study in a more precise elementary course would give the requisite 
power to appreciate fully the great principles of design, which a correct 
analysis of the examples could not fail to give. Pattern-making w^ould become 
in reisdity pattern-designing, and artistic principles and practice prevail, where 
manipulation without power, and efforts without meaning, are now the only 
result. 

The School of Design, forming part of the "Maryland Institute, for the School of Design, 
promotion of the Mechanic Arts," at Baltimore, approaches much nearer in its Maryland Institute, 
character to the standard and objects of such schools in Europe, and is Baltimore. 
under the management of an Englishman, Mr. Minifie.* 

. The school was opened in 1851, and then consisted of three departments — 
tlie Primary, in which elementary free-hand drawing, &c., was taught ; the 
Architectural in which the principles in construction and the styles of various 
periods were studied ; and an Engineering Class, in which the drawing of 
machinery, mathematics, and the general principles and rules of calculation, as 
applied to mechanical engineering, formed the subjects of instruction. This 
plan appears to have been changed since Mr. Minifie imdertook the direction, 
and the school now forms one department divided into six classes : — 1st. An ClaisificatioD. 
Elementary Class: 2nd. A Geometrical Class; 3rd. A Mechanical Class; 4thV 
An Architectural Class ; 5th. An Engineering Class ; and 6th. An Artistic Class ; 
the titles of which will sufficiently indicate the studies pursued in each. 

On the plan of the classes being first made public, about 1,000 persons 
registered their names to attend ; of these 800 applied for seats at the opening 
of the school ; ultimately 400 students attended, and were divided into the six, 
classes, each meeting one evening per week, from 50 to 70 students being the 
attendance in each class, instructed by a teacher and assistant teacher, and 
occasionally by the professor, whose attendance is not continuous. A staff of 
fburteen teachers was engaged in the work of the school last session. No 
charge is made to members and junior members of the Institute, but a small 
fee is about to be imposed. 

The period of the year prevented the inspection of the classes in opera- 
tion, as they are only carried on during the winter, as in the Franklin Institute 
at Philadelphia. The results of the instruction during the session of 1852-3, 
the second of the operations of the school, and the first under the arrangement 
last indicated, as shown in the drawings of the students displayed in the Insti- 
tute, were very creditable. 

The school, thus incorporated with the Maryland Institute, appears 

* Mr. Mkiifie it the author of << A Text-Book of Geometrical Drawing for the use of Mechanics 
and Schools/' a woric of repute both in the United States, where it was first published, and in 
England. x-^ t 
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calculated to be of great service to the artizan class of the city of Baltimore, 
and if the system of instruction, as laid down, be carefully and steadily carried 
out, results of no ordinary character may be fairly predicted, more especially 
if better examples and models in orjiamental art be obtained for the purposes 
of study, as the standard of art in this department is almost universally very 
low in the United States, because it is based upon modern adaptations of antique 
details, often so utterly transformed in their use as to be scarcely recognizable. 

The study of drawing in the public schools of the various States is excep- 
tional, and no settled system exists. In the Girard College at Philadelphia, 
drawing is taught from models of geometrical solids ; but the early progress of 
the students is retarded by the fact, that not being first taught to draw lines 
andsimple forms projected upon a plane surface, and to be copied as an exer- 
cise for the hand and the eye in the apprehension of real form, they work in 
great uncertainty, and only attain proficiency, even in the delineation of lines, 
after a lengthened period. This is the experience resulting from all attempts 
to begin with models only ; the power to draw the lines by which the forms of 
those models are to be represented, being still wanting. 

The drawing class of the High School of the city of Philadelphia is con- 
ducted upon the system laid down by a former professor, Mr. Rembrandt 
Peale, whose excellent little work on "Graphics " is the text-book of the class.* 
Unfortunately, the operations of the class were suspended prior to the general 
examination of the pupils, therefore it could not be seen at work. Formerly 
the more elementary studies were pursued in the Primary and Grammar 
Schools of Pennsylvania, as well as the High Schools; but the instruction is 
now almost entirely confined to the latter, — most probably from a want of 
teachers sufficiently well trained in drawing to act as instructors. 



Standard of quality 
in mannfactures. 



Conclusion. Having thus considered the respective departments of industry coming 

within the range of the various classes committed to my charge to examine an^ 
report upon, it may be desirable to call attention to several peculiarities 
requisite to be understood, as affecting the demand for certain productions, in 
order to judge fairly of the aims of those whose object it is to supply the wants 
of their countrymen in those particulars. 

In textile fabrics the consideration of that sterling quality in make, which 
always forms so important an element in the judgment of the European con- 
sumer, is comparatively unattended to by the Americans. If the article looks 
w^ell, and is of such a quality as to stand ordinary wear and use for a period, 
varying, of course, with the views of the buyer, even a slight advance in the 
price for a better quality of equal appearance only, will scarcely Be obtained 
by the dealer. The material being expected to last for a single season, is pur- 
chased of a quality to do that, and no more. The next season the customer 
supplies himself again. 

In furnishing fabrics, such as damasks, carpets, &c., the same principle 
prevails. A cliange is desired at the end of two or three years ; carpets and 
furnishing draperies are purchased of such a quality as to look well for that 
period, and then others of a different style are brought in to supply their 
places. And this habit of almost constant change is said to run through every 
class of society, and has, of course, a great influence upon the character of 
goods generallv in demand, which, although by no means devoid of those 
intrinsic qualities which are the essentials of good manufacture, yet are made 
more for appearance, and less for actual wear and use, than similar goods are . 
in England. 

DecomtiTe art The development in the department of ornamental manufactures, both in 

textile fabrics and in metals, as also in furniture and decoration generally, has 
been alluded to under their respective heads, as also under that of art- 
education. There is no appearance of any attempt to strike out . a national 
style, although the many peculiar features of the country, the habits of the 
people, and undoubted originality in the mechanic arts, would lead to the 
inference that a gradual repudiation of European modes and forms will take 



* Three copies of this woric, presented by the publisb^ri, Kei irs. E. C. and J. Biddle, Phila- 
delphia, are transmitted with this Report. 
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place ; and that in art, as applied to the utilities of life, true principles in the 
education of the people in this respect are alone needed to produce results of a 
very satisfactory character. At present the co-mingling of totally different 
styles of decoration in architecture, and the adoption of European designs for 
totally different purposes to those for which they were originally intended, 
are amongst the least of the errors committed in a vague seeking after 
novelty. 

In reporting upon the state of Art-education, so far as it has been carried, ^^ educiitioii. 
the great object has been to call the attention of the Americans themselves to 
the defects of existing efforts, in a friendly but earnest spirit. The future 
success of the schools of design, as already established in the United States, is 
likely to be seriously retarded by the absence of good examples suited to the 
wants of the student, and calculated to carry the instruction in the right direc- 
tion ; inasmuch as the working out of a true system of art-education depends 
so largely on a proper attention to this point. 

That the taste of the people is rapidly advancing with the increa^d 
facilities of communication with Europe, and the higher aims to wliich educa- 
tion is tendmg, must be evident to every observer. The works in gold and 
silver, the character of the higher class of furniture, and the silks imported 
from France and used in the houses of the more wealthy classes, the love of 
pictures and articles of vertu, all show that an almost Oriental love of splendour 
is rapidly taking the place of those simpler habits and tastes which characterised 
the severer tendencies of the earlier European inhabitants of the North 
American Continent and their immediate descendants. With building materials 
of an unequalled character, the granite and freestone of JSTew England, the 
marbles of Pennsylvania, and the bricks of Baltimore, give facilities for archi- 
tectural display, which is gradually developing itself, alike constructively and 
ornamentally. 

The compulsory educational clauses adopted in the laws of most of the CompuUory Uwi 
States, and especially those of New England, by which some three months of ^" Education, 
every year must be spent at school by the young factory operative under 
14 or 15 years of age, secures every child from the cupidity of the parent, or 
the neglect of the manufacturer ; since to profit by the child's labour during 
three-fourths of the year, he or she must be regularly m attendance in some 
public or private school conducted by some authorised teacher during the 
other fourth.* 

This lays the foundation for that wide-spread intelligence which prevails 
amongst the factory operatives of the United States, and though at first sight 
the manufacturer may appear to be restricted in the free use of the labour 
oflered to him, the system re-acts to the permanent advantage of both employer 
and employed. 

The skill of hand which comes of experience is, notwithstanding present 
defects, rapidly following the perceptive power so keenly awakened by early 
intellectual training. Quickly learning from the skilful European artizans 
thrown amongst them by emigration, or imported as instructors, with minds, as 
already stated, prepared by sound practical education, the Americans have 
laid the foundation of a wide-spread system of manufacturing operations, the 

* The following are the clauses in the laws of the commonwealth of Massachusetts as affecting 
the education of children employed in manufactories. 

** No child imder the age of fifteen years shall he employed in any manufacturing establishment, 
unless such child shall have attended some public or private day-school, where instruction is given by 
a teacher qualified according to law to teach orthography, reading, writing, English grammar, 
geogrmphy, arithmetic, and good behaviour, at least one term of eleven weeks .of the twelve months 
next preceding the time of such employment, and for the same period during any and every twelve 
months in which such child shall be so employed."— St. ]Sd6, ch. 245, §1 ; 1849, ch. 220, §1. 

** The above prohibition does not apply to any child who shall have removed into this common- 
wealth from any other State or country, until such child shall have resided six months within this 
commonwealth.^ — 1849, ch. 220, §1. 

** The owner, agent, or superintendent of any manufacturing establishment, who shall employ 
any child in such establishment contrary to the above provision, shall forfeit a sum not exceeding 
mj dollars for each offence, to be recovered bv indictment, to the use of common schools in the 
town where snch esUblishment may be situated/'— St. 1836, ch. 245, §2; St. 1842, ch. 60, $2; 
1849. ch. 220, §3. 

*' It is the special duty of the school committees in the several towns and cities of the common- 
wealth to prosecute the owners, agents, or superintendents of manufacturing establishments, ior 
employing children under fifteen years of age, who have not xewi-^ei the instractioli above 
deecribedi"— St. 1842, ch. 60, $1. 
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influeBce of which cannot be calculated upon, and are daily improving upon 
the lessons obtained from their older and more experienced compeers of 
Europe, 
commercial Commercially, advantages of no ordinary kind are presented to the manu^ 

UniS^ltat^. facturing States of the American Union. The immense development of its 
resources in the West, the demands of a population increasing daily by emigra- 
tion from Europe, as also by the results of a healthy natural process of 
inter-emigration, which tends to spread over an enlarged surface the population 
of the Atlantic States ; the facilities of communication by lakes, rivers, and 
railways; and the cultivation of European tastes, and consequently of European 
wants ; ail tend to the encouragement of those arts and manufactures which it 
is the interest of the citizens of the older States to cultivate, and in which they 
have so far succeeded that their markets may be said lo be secured to them as 
much as manufacturers, as they have hitherto been, and will doubtless continue 
to be, as merchants. For whether the supply is derived from the hoiotie or 
foreign manufacturer, the demand cannot fail to be greater than the industry 
of both can supply. This once fairly recognised, those jealousies which have 
ever tended to retard the progress of nations in the peaceful arts, will be no 
longer suflFered to interfere by taking the form of restrictions on commerce and 
the free intercourse of peoples. 

The extent to which tne people of the United States have as yet succeeded 
in manufactures may be attributed to indomitable energy and an educated 
intelligence, as also to the ready welcome accorded to the skilled workmen of 
Europe, rather than to any peculiar native advantages ; since these latter have 
only developed themselves as manufacturing skill and industry have progressed. 
Only one obstacle of any importance stancte in the way of constant advance 
towards greater perfection, and that is the conviction that perfection is already 
attained. This opinion, which prevails to a larger extent than it would be 
worth noting here, is unworthy of that intelligence which has overcome so 
many difficulties, and which can only be prevented from achieving all it aspires 
to, by a vain-glorious conviction that it has nothing more to do. 

In concluding this report I cannot do so without expressing my obligations, 
as an individual member of the Commission, for the courtesy, attention, ana 
ever-ready kindness with which all my inquiries were responded to by all 
classes oi Americans with whom my duties brought me in contact in the 
United States. 

I have, &c. 
(Signed) GEORGE WALLIS. 

Society of Arts and Oovemment School of Art, 
Birmingham, December Slst, 1863. 
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APPENDIX No- 11. 
Class XI.— Cotton. 

Mr. Le Weeks to Mr. Wallis. 

Sir, Hannahatchei, Stewart County, Georgia, July 25, 1863. 

A communication has been received at thia^ Bureau from an intelligent 
planter in Georgia, accompanied by several bolls of cotton, asking jinformation 
upon the following points relating to the harvesting, ginning, packing, and 
manufacture of cotton ; viz. : — 

" 1st. — Does the well-matured cotton boll yield its staple, or fibre of 
different lengths, in one or the same boll or lock ; or does the fibre of an indi- 
vidual seed exhibit an approximate uniformity in its length before separation by 
the gin ? 

^* 2nd. — ^What per-centage of loss would be considered a fair average in 
your establishment for a twelvemonth stock on the gross weight of cotton con- 
sumed, by reason of dust, grit, or sand ? 

^* 3rd. — What is the per-centage of loss, as above, caused by vegetable 
ubstances, as leaves, grass, trash, motes, &c. ? 

'* 4th. — ^What is the per-centage of loss arising from shortened or divided 
fibre, caused by ginning, and which flies off during the process of manufac- 
turing ? Also, how much, in your judgment, is the strength and durabiUty of 
your fabrics diminished in consequence of such breakage or division? 

** 5th. — Has the general condition of staple (as to length and strength) 
deteriorated for the last twenty years V 

The object of the communication above referred to appears to have been 
intended to disabuse and correct a sentiment prevailing in some of the cotton- 
growing States among the planters, that it is really non-essential, in point of 
value, to the manufacturer, whether the staple is brotcen by ginning, or whether 
it is foul from grass or other extraneous matter, except so much as it may 
happen to be increased thereby in weight. The question has also arisen whether 
there may not be an improvement made in the cotton gin, should it prove that 
the fibres attached to each seed are of approximate or uniform lengths. 

Any information which you may be able to impart relative to the points 
herein considered will be acceptable to this Bureau, and will be duly appre- 
ciated by the cotton-planters in the South. 

You will understand these inquiries to apply only to short staple or upland 
cotton. 

I have, &c. 
(Signed.) HEKRY LE WEEKS. 



Mr. Le Weeks to Mr. Wallis. 



Sir, Hanndhatcheiy Stewart County, Georgia, July 28, 1853. 

I would respectfully submit the following question to your consideration, 
ui relation to '' Sea Island '' or " Long Cotton," desiring your attention and 
answer thereto at an early date after the receipt thereof. 

*^ Does this species ot cotton present a large comparative difference in the 
length, strength, and fimmess of its staple or fibre ? And, if so, 

^* Does this difference make it practically necessary that a process of assort- 
ing should be made a pre-requisite to its more successful manufacture V 

The object in view is to forward the cotton in such condition as will beet 
meet the wants and convenience of the manufacturers. It is highly pitobable 
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that the necessary assorting could be accomplished durbg the process of 
gathering and ginning while hi the planter's hands, witli more facility than 
after in has been packed in bales. 

Your answers are anticipated with much interest by 

Yours, &c. 
(Signed) HENRY LE. WEEKS. 



Mr. Wallis to Mr. Le Weeks. 



Society of Arts and Government School of Arty 
Sir, Birmingham^ October, 11, 1853. 

I have now the honour to acknowledge Uie receipt of your communica- 
tions of the 25th and 28th July, transmitted through His Excellency John F. 
Crampton, British Minister at Washington, to whose care I address this reply. 

The queries contained in botli your communications appeared to me of 
so much importance, that I considered it would be more satisfactory to you to 
have the opinion of one or more gentlemen, whose practical knowledge of the 
cotton trade would be a guarantee for the accuracy of their answers, f , there- 
fore, communicated with Thomas Bazley, Esquire, President of the Manches- 
ter Chamber of Commerce, and Henry Houldswortli, Esquire, also of Man- 
chester, two of our most eminent cotton-spinners, both of whom are producers 
of the finest yarns spun m Europe ; and at the suggestion of the first-named 
gentleman, I also sent copies of your queries to Robert Hyde Greg, Esq., of 
NorclifFe, near Manchester, an extensive consumer of short staple cottons. I 
have now the satisfaction to quote their replies to my communications, so far 
as they affect the questions you have put to me. Mr. Bazley says : — 

'^ Manchester y September 22, 1863. 

" In the same pod of Sea Island cotton, short as well as long fibres are 
found and associated. Evenness of length of fibre is most desirable, and the 
consumers will always pay a higher price for long and equal stapled cotton ; 
than for short and irregular cotton. 

** If possible, cotton dught to be grown with its fibres of uniform length ; 
but when they are irregular, any process which does not injure the cotton and 
sorts them, would be an advantage which would be appreciated. ' 

*' Bowed Georgia cotton, like any other, is foimd to consist of fibres of 
various lengths, but the most valuable is the most regular. 

(Signed) ^'THOS. BAZLEY." 

Mr. Greg replies seriatim to your queries : — 

" September 26, 1853. 

^* Query Ist. — I believe, though I seldom have opportimities of examining, 
that the matured boll, of all sorts, contains fibre of tmequallengtli, that is, some 
of each is shorty but not a large per-centage of the boll. 

** 2nd. — ^Tlie loss of spinning on a twelvemonth's account will be perhaps, 
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The latter loss depends chiefly on dust and sand, notliing else weighing 
heavy. From all these some fibres and some oily waste again find tlioir way 
into coars(5r fabrics, selling from the mill at id. per pound possibly. What I 
have given is the difference between the cotton weighed in, and yarn w eighed 
out, and often includes some damp. 

^^ 3rd.-r-Motes and vegetable matter amount to little in the better qualities, 
and perhaps one*half in 'middlings. 

• L 
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'*4th. — ^When staple is short, we put in 5, lOor 20 turns per cent, more in 
spinning, and of course, in that operation produce that per-centage less yam. 

^* 5th. — Deterioration. — About twenty years since, the boweds or Eastern 
cotton began to grow worse, shorter staple and. much injured or broken, and 
* napped ' in ginning, and for ten years we never bought a bag — that being 
the form it then came in — ^but confined ourselves whoUy to Gulf cotton, Or- 
leans, or Mobiles, which (some might be as short as the boweds or Uplands) 
gave plenty of choice, and, I know not why, was seldom injured by the gin. 
About five years since there seemed to be a change in the Eastern cotton, the 
staple improved, — ^little injury from the gin ; and the bag was wholly abandoned 
and I now buy Orleans and boweds (Uplands) indifferently. During many 
years the name of boweds excluded half the buyers, and ^d. per poimd less 
price was established solely from the name. This is now wearing away. I 
have heard that planters, finding the disrepute of their article, imported 
Orleans seed, and took other steps to improve. The cotton come this year is 
shamefully dirty. Straws and broken stalks and grass are quite unmanageable 
independently of the objection of loss of weight ; and we have cotton lying in 
Liverpool, and there are tens of thousands of bales no spinner will buy at any 
price. Leaves fall out in spinning, motes are struck out, sand and mud form 
only 1, 2, 3 or 4 ounces of waste, and may be estimated ; but straws and grass 
bits clog the machinery, stop the frames, spoil work, and the operatives leave 
the mill and will not work the cotton at all. This defect reduces the value to 
a consumer 25 per cent., but this cotton is bought and sold by speculators, and 
now a great accumulation exists in Liverpool which will ultimately pass into 
consumption at a low figure. During many years past we have noted but very 
little mischief from the gin, though it may doubtless break the staple a little. 
In the Upland cotton formerly the damage was extreme, reducing the value 
2d. per pound at lOd. 

(Signed) '' ROBERT HYDE GREG.'' 

Mr. Houldsworth, having mislaid the copy of your questions transmitted to 
him, says,—" My reply, referrmg as it does to all the points of importance that 
occur to me, will probably contain, in addition, much that was not specially 
asked for." The reply is as follows : — 

'' October 8, 1853. 

*^ In the spinner's estimate of long staple cotton, it may generally be con- 
sidered that strength is the first requisite. A fair and uniform length of staple 
next (say from l| to If inch for medium purposes, and 2 inches long for the 
very finest), thenj^nene^^, and, lastly, getting up, cleanness, and colour. 

" The spinners of the lower qualities attach most importance to strength 
of fibre and cleanliness, and the spinners of the finest qualities much import- 
ance to the getting up. 

'^ Within certain limits a very considerable and prejudicial difference in 
the length, strength, and fineness of the staple of the same sample of Sea Island 
cotton prevails. This difference appears as if it arose in part from different 
degrees of maturity or development of the fibres. It exists in the greatest 
degree in the finer quaUties of Egyptian cotton. 

^* It not unfrequently happens that cotton containing much fibre, worth 3^. 
per pound, is deteriorated 6d. to 9d. per pound by the mixture of short, coarse 
fibres in the same locks. 

^^ The writer has some reason to think, from an examination of the few 
pods he has seen, that great difference of quality of fibre exists in the same 
pod, and in the fibres attached to the same seed, — a difference that might 
possibly be lessened by giving the latest developed fibres a longer time to ripen, 
without any sensible damage to the earlier fibres. 

" The difference in the quality of the fibres in the same lock of cotton is 
very different in different brands and in particular seasons. 

^'It is probable the inequality of fibre in respect to the three important 
particulars of strength, lengthy andjineness, arises from more causes than one, and 
is influenced by the selection of the seed, the cultivation and character of the' soil 
the point of maturity of the pods when gathered, and the seasons. Of these 
the last only is beyond the control of man. 

**With regard to seed, the success of Mr. Kinsey Burden, of South Caro* 
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lina in improving the length of staple of the finest class of Sea Island cotton, 
about the year 1825, by a selection of seeds, affords a presumption that the 
itrength of fibre may be improved by similar means. 

" In respect to soil and cultivation, it is presumed these must influence the 
fibre in some degree. 

**Care in plucking the pods at some given and uniform point of their deve- 
lopment, when the largest number of the inclosed fibres are fully developed, 
and but few injured by over ripeness, appears a likely means of improving the 
uniformity of staple ; the more particularly as the striking want of regularity 
of Egyptian fibre, in all the three important particulars of strength, length, 
and fineness, is supposed to arise from the wholesale mode of gathering the crop 
practised there, (viz.), by whole fields at a time, instead of by single pods as 

they rippii* 

"The fibre should not be exposed to the air after being plucked, or as 
little as practicable, and it should undergo the least possible shaking or hand- 
ling before and in the process of packing. 

^' The fibres of extra fine cotton are inclined to twist together and mat 
and form nips when handled, and are so matted together by some planters in 
their processes of cleaning and packing as to be deteriorated Is. per pound. 

" The cotton cannot be sent home too open, as far as respects the subse- 
quent processes it has to undergo in being spun, — ^the best state being that in 
which it is when separated from the seed by hand, and in that state put into 
the bag. 

^* The best mode of learning the opinions of spinners on experimental 
samples of Sea Island cotton, appears to be that adopted by Mr. K. Burden, 
30 years ago (viz.), for the planter to inclose in one or more of the ordinary 
bags of his crop, packed at different periods during the season, small packets 
containing 4 to 10 lbs. weight of the cotton, the quantity of which (as esti- 
mated by the spinner) he wishes to learn, and to inclose in such pockets letters 
addressed * To the spinner into whose hands this pocket falls,' defining the 
points on which the grower seeks information^ and asking for a communication on 
the subject by postj giving at the same time the grower^s address. 

" The writer of the foregoing views was thus led to open a correspondence 
with Mr. Kinsey Burden, which was continued for some years, and led to com- 
munication with the agricultural societies of South Carolina, and otherwise to 
the introduction of select seed-cotton now forming an important branch of the 
Sea Island trade. 

(Signed) '^H. HOULDSWORTH/' 

I can add nothing to these answers which would in the least enhance 
their practical value, coming as they do from gentlemen whose large experi- 
ence and eminent practical knowledge cannot fail to render their views useful 
to the cotton-planters of the United States, and it has afforded me great plea- 
sure to have had the opportunity of procuring their opinions upon the points 
raised. 

I have, in conclusion, to apologise for the delay in making this commu- 
nication ; but, owing to the absence of Mr. Houldsworth from home, and other 
circumstances, he was unable to reply before the 8th of October, and lais com- 
munication did not reach me until yesterday. 

I have, &c. 
(Signed) GEORGE WALLIS. 
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Memorandum of the substance of a communication from Mr. Le Weeks to 
Mr. fVallis, dated November 28, 1853. 

On raising '^ Upland^ ^ Cotton Seed. 

FOR the last ton years there has been an annnal importation of seed mto 
sonth-vvestern Georgia. The seed, however, is not unfreqnently grown in 
that cotton-growing region, and is often produced by the planter himself; 
as occasionally in passing through a plantation when in full season of frnit- 
making, a stalk will be found romarkablo for the sound healthy appearance of 
every part, for the thick-sot fruit or bolls, for the number and closeness of its 
limbs, and also the large size of the bolls well filled with a good bodied £bre'. 
This attracts the planter's attention, and he has these bolls carefully saved 
from time to time as they mature. In due season he plants the seed thus 
obtained entirely away from his other crop, and soon obtains seed enough 
for his own use, and tliat of others also. 

Probably thirty varieties of short staple or " upland" cotton can be 
enumerated in the county of Stewart (Georgia) alone, each at the outset of 
its career being celebrated for some peculiarity that ostensibly commended 
it to the notice of the planter. In this way varieties have been mixed 
and mingled until it is certain that there is scarcely a crop grown in the 
Chatachoochee river and its vicinity, of a pure species. Twenty years ^o 
it was chiefly undei*stood that all cotton was grown from varieties known as 
" petit Gtilf," '' royal Gulf," and " green seed." 

It may be concluded, jnferentially, tliat to this cause, viz., the mixing of 
varieties, may be attributed many of the perplexities of the spinner from 
irregular fibre. As to length, two kinds have liad to be abandoned, the *' silk'' 
and " Mastodon,'' w^hich always promised finely as field prospects ; but from the 
length of fibre were wholly impracticable in ginning. The fibre is too long for 
the kind of gins used in south-western Georgia. 

Some planters contend, in order to justify the mixing of varieties, and that 
too with some plausibility, that the tendency of cotton in the climate of the 
Southern States of America is to deteri9rate, and that in order to recover the 
loss, it is necessary to plant mixed varieties as a remedy. 

Mr. Le Weeks* own opinion on this point, although he confesses to having 
many respectable authorities against him, is that ** every crop planted should be 
a pure variety," and to preserve against the falling off in successful production, 
there should he a change of the seed, say from river lands to high uplands^ 
from gray sandy soils to red clayey or stiff soils, and vice versd. 

On the preparation of Land and the cultivation of'^ Upland Cotton.** 

The ordinary preparation of land is, first, running a furrow with a small 
plough, and repeating the same at such a distance apart as the land will allow, 
according to productiveness. This distance varies from 2^ feet to 5 or 6 feet, 
the controlling object being to have the space nearly *^ locked" by the exten- 
sion of the limbs or side branches when the plant is maturing, care being taken 
not to be too close, as the '* bottom," or first matured bolls, need air and 
sunshine to open them. At that period they are under the growing foliage of 
the plant above them, and if they are too much in the shade they rot in the 
unopened state. 

The land is then made into "ridges" by turning on each side of this 
furrow one-half of the earth each way to the first or guide furrow. At 
planting, a small plough is run on the top or centre of this ridge, a field- 
labourer follows and strews the seed with a cast of his hand, say ten to twenty 
seed per foot. Another labourer follows with a horse drawing a plough-stock 
with a straight-edge plank or iron fixed, instead of the plough, and covers up 
the seed by striking the loose earth into the furrow and filling it up. 

After the seed is up, the plough is run round the cotton, turning up the 
earth from the young stems. The hoes (about 10 inches wide) follow and 
chop through the drills the width of the hoe, leaving a few young plants, say 
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s^t every 10 inches. Another plough follows the hoes and throws the earth 
back again upon the cotton to preserve the ridge. 

The next time the cotton is gone over, it is put tx) a *^ stand," i.e., k\l 
superfluons plants are taken out, leaving one only standing at the proper 
interval to be cultivated. 

This id a time of much interest and anxiety to the cotton planter, for after 
he has brought his crop to a " stand" every stalk or plant lost is a loss to his 
crop. The disastei-s at this stage, as also previously, are : — 

1st. ^* Rust,'' ^^sore shin'' or the sickly dwindlmg and death of the young 
plant, it being as tender as a cucumber, bean, or other vegetables which bring 
up their seed on their first development. 

2nd. " Lice," an insect in all respects similar to those which infest 
cabbage, &c. These prey upon the sap of tlie leaves and exhaust it, pro- 
ducing death to the plant. 

3rd. ^^ Cut worms" ov ''wire worms ^" ?iO generally known to gardeners, 
burrowing by day, and appearing at night in search of food, cutting the stem 
or main stalk off. Theso often continue to infijst th3 plant until it is 10 to 20 
inches high, and then ascend near to the extremities and lop off the buds or 
ends of the branches. 

After the crop begins to make its first *^set" or crop of bolls, say in 
August, the '' boll worm" is then the common enemy, its immediate progenitor 
being a moth or miller, somewhat smaller than the silkworm species. This 
insect too is nocturnal, lays one or more eggs in the extremity of the limbs. 
The young worm on appearing feeds first on the little tender bolls just " set," 
then advancing towards the centre, takes the next, as it is a few da>'s older and 
the worm stronger, and so on until the fully matured boll is attacked, and here 
this insidious insect finds its, farewell banquet. Thus this worm will in two 
months destroy one-half of the planter's prospective crop. It is, however, the 
least of the disasters to which the cotton-plant is subject. Showers of rain 
too are very dangerous when the blossom is open, as one drop of wat^r falling 
within the blossom the first day it opens, ruins it. 

Blossoms open white in colour the first day, and red the second, which is 
also the last. They open from 10 a.m. to 3 p.m., and on the tliird day 
fall off. 

On gathering and housing ** Upland^^ Cotton. 

The time of commencing to gather cotton varies from 10 to 30 days in 
different years. This variation is brought about essentially by the difference 
in the season^, owing to cold backward springs which always prevent the plant 
from growing off. Long droughts also suspend its growth when planted, 
as also wet weather after the first bolls are grown. 

Generally some portion of the cotton is *' picked^' out during the last half 
of August. An acre of land which will produce 1000 lbs. weight of cotton 
unpinned will yield from 50 to 150 lbs. the first picking. If the weather be 
pure, dry and sunny, it will in three or four weeks be 300 to 600 lbs. for the next 
^' jricking." The balance will be opened soon atT;er the next killing frost, say 
in November. Thus may be understood the planter's technicalities of " bottom,'' 
" middle," and '^ top" cotton. " Bottom" and " top" cotton are inferior to the 
middle; as the " bottom" is near the ground it docs not ^* flush out'' when 
opened, and is likely to be dirty from earth. The **top" is grown when night 
dews, &c., are cooler, and is more tardy in maturing. Besides, the vigour of 
the plant is somewhat exhausted, hence its inferiority is a want of perfect 
development. The "middle" cotton is that which constitutes the most 
desirable sample, provided rains and winds do not injure its appearance. 

The process of picking is as follows : Each field-hand or labourer has a canvas 
sack su^>ended around his neck, and hanging down nearly to his knee, into 
which he may put from 10 to 20 lbs. . Having a large basket standing half way, , 
when his sack is fiill he places its contents therein, and again proceeds with his 
** picking." At noon and in the evening a waggon and team is sent round to 
convey the baskets when filled to the gin-house. This proceeds until the 
whole crop is 't saved" or housed. 

A fruitful source of the admixture of irregular fibre of unequal length, 
strength, and fineness,* may occur here in continuing to gather the *' bottom," 
^ midMe^^ and '' top" cotton^ and housing these various grades indiscriminately 
in the same bulki * 
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A bulk sometimes equal to the whole capacity of the gin-house, as to 
room and power to support weight, will be got together ; and as the gin stands 
on one side, and its feeding is done from the bulk without selection, a 
portion of thefrst and the last '* picking'' may be packed together in the same 

Dale. 

G.W, 



APPEIJDIX No. m. 

Class XII. 

Description of the Bay State Mills, Lawrence^ Massachusetts. 

{With Illustrative Plans.) 

Extract from the Report of the Sanitary Commission of the State of Massachusetts^ 

1860 

The manufacturing establishments at Lawrence have been erected under 
favourable circumstances. They were planned and constructed under the 
scientific skill and practical experience which had been acquired by wise and 
successful men, in a series of years, in other places, aided by excellent water- 
power, ample capital, and under reasonable national and state legislation. The 
results have appeared to us so admirable, and so highly worthy of imitation, 
that we have supposed we could not perform a more useful public service than 
to give a more particular description of one of them. It will show, in a 
favourable light, the intelligence, the enterprise, and the liberality that has 
generally presided over all the affairs of this. town. 

The establishment belonging to the " Bay State Mills" is devoted to the 
manufacture of cassimeres, shawls, and other fancy woollen goods, and was 
planned and erected under the general superintendence of Samuel Lawrence, 
Esq. It is the largest mill of the kind in the world, and will consume, when 
in full operation, more than 2,000,000 lbs. of wool annually. The mills occupy 
a parallelogram of 1,000 feet in length by 400 feet in breadth, between the 
canal and the Merrimack river. Buildings are erected on the outer borders of 
this site, affording a spacious central area. That on the river side is 1,000 feet 
in length and 40 feet in breadth, with two wings, at right angles, at the ends, 
240 feet by 40 feet, and outer porches for ingress and egress. The whole is 
tliree stories in height, excepting the centre, 52 feet by 42 feet, which is five 
stories high. On the side next the canal is another line of buildings, 800 feet in 
length, 38 feet in width, and two stories in height, designed for counting-rooms, 
store-houses, watch-houses, and other purposes. Within the interior the three 
principal mills are erected, each 200 feet by 48 feet 8 inches, containing, 
including the basement and the attic, 9 working floors. All these mills are 
substantially built of brick, and covered with slate. The rooms are 11 to 13 
feet in height, and are warmed with steam, and lighted with gas. The 
apparatus for warming consists of wrought-iron pipes, 1, 3, or 4 inches in 
diameter, placed in three, four, or five parallel lines around the interior of the 
building, immediately under the windows in each story, maintaining in all the 
rooms, at all times, a uniform temperature of about 68°. A structure to 
supply the steam is situated in each wing of the river building, and has 12 
boilers, and a chimney 135 feet in height. All the rooms are provided with 
hydrants, to which force-pumps and hose are attached, that may be used in 
case of fire, for washing, and other purposes. A person is employed in each 
room to keep every part of it and the stairways clean. Each mill is also pro 
vided with extra porches, one in front and the other in the rear, and with four 
iron ladders reaching from the bottom to the top, for ascent or descent in case 
of fire, or for any other purpose. The motive power for these mills is obtained 
from seven breast- wheels of the first class, 23 feet 4 inches in length, 26 feet in 
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PLANS OF THE BOARDING HOUSES FOR OPERATIVES 

BELONGING TO 

THE BAY STATE MILLS. LAWRENCE, MASSACHUSETTS. 
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diameter, and of 125 horse-power each, two of which are placed m each prin- 
cipal mill, and one in the river mill. Eight mill-powers were purchased by 
this company. 

The boarding-houses are on the opposite side of the canal, and consist 
of four blocks, substantially built of brick, and covered with slate, each 250 
feet in length, 36 feet in breadth, 3 stories high, of 10, 9, and 8 feet respec- 
tively, wiUi 4 L's in the rear, 1 story high, to each block. Each block 
contains 8 tenements, and each tenement, except the end one, 33^ feet in width 
and 36 in depth, exclusive of the L, and contains 20 rooms, including the attic, 
and is designed to accommodate 36 boarders. The location and size of the 
rooms will appear from the accompanying plan and illustration. The end 
houses are 25 feet in width, a little smaller than the others. The houses in 
each block, except the end ones, are like that on the right of the plan here pre- 
sented. As you enter this tenement on the left there is a small room 
appropriated exclusively to the mistress of the house. At the right are two 
dining-rooms, connected by folding doors, each forming pleasant sitting-rooms 
at other than meal times. Passing through the entry you enter the kitchen, 
which is furnished with all necessary conveninces. Beyond this is the back 
kitchen, containing a large boiler and conveniences for other household purposes. 
In the rear of this is the wash-room, from which vou pass into a lai^e yard, 
inclosed by a high tight fence, having at the end tlie wood shed, 14 feet wide, 
and the privies, the whole bordering on a common passage-way 14 feet vride. 
Under each alternate fence is a double cesspool, serving for two houses, and 
having an underground passage leading to the common sewer under the sheds. 
A well of pure water is connected with every four tenements, and all are 
supplied with soft water, for washing and other purposes, by cast-iron pipes 
leacHng from cisterns in the mills to the sinks in the several houses. On the 
second floor is the parlour and also the sick-room, a small chamber with a 
fireplace, designed for an invalid who may need seclusion and extra warmth. 
Besides these, are sleeping apartments for the boarders in the second and 
third stories and in the attic, designed to accommodate two, four, or six 
persons each, according to the size of the room. Each tenement cost about 
$4,000, exclusive of the land, and will compare to advantage with respectable 
dwelling-houses in Boston, and are much better than the average in country 
villages. 

To protect the health of the inmates, imderground sewers are constructed 
under the sheds in the rear of each block, through which a current of water, 
supplied by iron pipes connected with the canal on the left or above the block, 
is constantly running, carrying ofi" all the contents of the pri\1es, cesspools, and 
other filth, and passmg at right angles under the canal, dischargmg them into 
the river, preserving the houses perfectly free from ofiensive smells. A plan 
of these sewers may be seen in the accompanying illustration. Thirty thousand 
dollars was expended by this company in their construction alone, for the benefit 
of the health of the operatives ! 

Labour begins, or the gate closes, at five o'clock a.m. from May 1 to Sep- 
tember 1, and at ten minutes before sunrise the remainder of the year. A firs / 
bell is rung about forty minutes before, to allow time to prepare for work. 
Labour ends at half-past seven p.m. from September 20 to March 20 ; at seven 
from May 1 to September 1 ; and at fifteen minutes after sunset for the remain- 
der of the year. Dinner during the whole year is at half-past twelve p.m. 
Forty-five minutes are allowed for each meal. 

The number of operatives at present employed in these mills is 1,867, of 
whom 956 are males, and 911 are females. When entirely completed and in 
fWl operation, they will employ about 2,500, and require a town population of 
7,500. The principal part of the operatives work by the job, the males 
earning on the average about $5 80 cents per week, and the females about 
$2 75 cents per week, besides board, which is $1 60 cents to $2 per week for 
males, and $1 25 cents for females. The females are principally inmates of 
the boarding houses. Most of the males, however, have houses of their own, 
or board elsewhere. 

The boarding houses for the accommodation of the operatives in these 
mills, as in other manufacturing establishments, are owned by the corporation^ 
They have been erected, not for an investment of capital on which a profitable 
income in to be anticipated, but as a means of preserving a proper supervimon 
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over the operatives employed and for their benefit. Boarding houses of this 
kind generally afford less tlian 4 per cent, interest on the capital invested. 
Some afford no income at all, and even become an annual expense to the 
owners. They are kept in repair and rented to the tenants, subject to such 
regulations and restrictions as the company see fit to establish. The rent and 
price of board are fixed by the company,' but both are subject to such altera- 
tion as the circumstances of the times, and of all the parties interested, shall 
render just and proper. 

The tenants of the Bay State boarding houses now pay $150 each annually, 
which is about three per cent, on the cost. The furniture of the houses is 
obtained and owned b\' the tenants themselves, and they furnish provisions and 
other articles of consumption for the inmates. They now receive $1 25 cents 
per week for the board of females, and $1 75 cents to $2 for males. The fare 
provided is of a plain, substantial, and wholesome kind, well prepared, neatly 
served, and in sufficient quantities. Operatives are under no compulsion to 
board in one tenement rather than in another ; it is for the interest of the 
boarding-house keepers, therefore, that the bill of fare should be attractive and 
satisfactory. The keepers are sometimes men with wives and families, but they 
are generally widows, or females who have been accustomed to perform the 
principal part of the business of providing for their families, and who desire a 
remunerating means of subsistence. Applications for these situations are 
generally numerous, but they can be obtained by none but persons of known 
capacity and respectability ; and whenever indications of a different character 
are manifested^ the obnoxious keeper is immediately ejected. Males and 
females are not allowed to occupy the same house, not even a man with his 
wife, as boarders. 

Several classes of regulations to be observed by the inmates of these 
houses are printed and placed conspicuously in each house. One code is as 
follows : — 

^* 1. — ^Tlie tenants must not underlet any part of their tenement, nor board 
any persons not employed by the company, unless by special permission ; and 
in no case are males and females to board in the same house. 

**2. — The tenants must, when required by the agent, give a correct 
account in writing of the number, names, character, habits, and employment of 
their boarders, and whether they are habitual attendants on public worship. 
They must also, on the first Monday of every month, send to the counting- 
room a list of all the boarders they have taken, and of all who have left their 
houses during the preceding month. They must also, at the same time, render 
a list of the names of all such boarders as have required the services of a phy- 
sician, on account of sickness, during the same period, 

^^3. — Tlie doors must be closed at 10 o'clock in the evening, and no one 
admitted after that time, unless some reasonable excuse can be given. 

" 4. — The boarders must not be permitted to have company at unsea- 
sonable hours. 

" 5. — All improper conduct among the boarders, and all rude and disorderly 
deportment, must be prevented by the tenants, if possible, and if persisted in 
must be reported to the agent. 

^* 6. — It is confidently epcpected that all children over 12, and under 14 
years of age, living in the houses, be kept constantly at school. 

" 7. — ^It is indispensable that all who live in the houses should be vaccinated, 
and this will be done at the expense of the company, by a physician, at the 
counting-room, for all those employed by the company and for the families of 
the tenants. 

*' 8. — The healtli of the inhabitants requires that particular attention 
should be paid to the cleanliness and daily ventilation of the rooms. 

" 9. — ISo water, nor filth of any kind, must be thrown out in front of the 
houses, nor be allowed to remain in the cellars, backy^urds, or sheds. 

*' 10. — ^Ashes must not be kept in wooden vessels, nor will any carelessness 
be allowed in the use of fire or lights. Neither camphine nor any other explo- 
sive compound used for lights will be allowed on the premises. 

" 11. — The rooms must not be mutilated nor defaced, and in all cases where 
the plaster of the walls is broken, either by driving in naUs, screws or pins, or 
by rubbing with furniture, or by any carelessness, or by any other means 
beyond ordinary use and wear, the injury wUl be repaired, and the cost thereof 
charged to the person leasing tJie house, ^ t 
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** 12. — A suitable chamber for the sick must be reserved m each house, so 
that they may not be annoyed by others occupying the same room. 

*' 13. — Window glass must not be allowed to remain broken longer than 
one day. 

** 14. — ^Wood and coal will not be permitted to be taken into the cellars, 
nor from them, through the front windows. 

" 15. — The closest supervision will be exercised to enforce these rules, and 
the tenants themselves are particularly required to pay close attention to diem, 
and to insist upon their observance on the part of their boarders. 

*^ 16. — No tenement will be leased to persons of immoral or intemperate 
habits, and any tenant who, after occupancy, shall be found to be of such 
habits, or to receive boarders of such habits, will be notified to vacate the 
premises. 

C^ The tenants are particularly desired to lend their aid in the preservation 
of the trees in front of the houses, and to give immediate information to the agent 
%f any injury be done them.'* 

Similar regulations are issued by the Atlantic Cotton Mills, besides an 
additional code, one section of which is the following : — 

"A proper observance of the Sabbath being necessary for the maintenance 
of good order, all persons in the employ of this Company are expected to be 
constant in attendance at pnblic worship^ and those who habitually neglect this 
regulation, or who are knbwn to attend improper places of amusement, will be 
discharged.** 

The execution of these and other police regulations of Ihe whde estab- 
lishment is entrusted to the general agent, who, by his known capacity, his 
experience, and his character, is fiited for the station. Under his wise and 
systematic supervision, the boarding-houses and all the departments of these 
extensive mills are managed with the same care as a small well-r^ulated 
family. 

The influence of the system by which the boarding-houses are regulated 
is immensely beneficial, whether we consider it in a social, moral, or sanataiy 
point of view. It is an influence which is felt by all the operatives, at aU 
times, while they are out of the mills as well as m them. In the boarding- 
houses too, a care, attention, and oversight is frequently exerted by the 
landlady over her boarders, which is nearly allied to that which a kind parent 
exerts over her children, and which produces almost as strong a mutual 
attachment in the one case as in the other. 
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Retuen to an Address of the Honourable the House of Commons, dated February 6, 1864 ; 



"Copies of the Reports made to the Foreign OflSce, or to any other Depart* 
ment, by the Commissioners appointed to attend the Exhibition of 
Industry in the City of New York." 



MR. WHITWORTH'S SPECIAL REPORT. 



HAVING been unavoidably prevented, as explained in the General Report 
of the Commission, from making a report upon the Machinery exhibited in 
the Uew York Industrial Exhibition, I have drawn up in a concise form the 
results of observations made while visiting the principal seats of those manu- 
factures which came within my department. 

The statement thus prepared embraces a variety of subjects, somewhat 
miscellaneous in their character, and which do not conveniently admit of a 
regular classification. I have endeavoured, however, as far as possible to 
overcome this difficulty, and to adopt an arrangement by which the 
substance of the information which I collected may be distinctly and fiilly 
appreciated. This Report does not affect to embrace the whole scope of 
American manufactures, nor even to exhaust the interest of those particular 
departments upon which it touches ; it is merely intended to direct attention 
to such facts connected with the Machinery of the United States as came 
within my observation, and which it appeared desirable should be known to 
those engaged in mechanical and industrial pursuits in this country. 

To the general reader many of the descriptions of manufacturing processes 
will, I am aware, be uninteresting, and in some cases perhaps unintelligible ; for, 
looking to the persons for whose information I have more immediately written, 
I have thought it proper to adhere to those technical terms which are in use 
among men who are more or less acquainted with the application of mechanical 
science. For instance, when in describing a cotton mill in America I have 
said, ''One man can attend to a mule containing 1,088 spindles, each 
spinning 3 hanks, or 3,264 hanks on the average per day," I am aware that 
I am using technical language incomprehensible to the ordinary reader, but 
these few words convey all the requisite information to those practically 
acquainted with the subject. I have not, therefore, attempted to impart a 
popular tone to the Report ; and the very few general reflections which I have 
ventured to offer, are given at its close. 

Some works have been noticed for their novelty and interest, others for 
their practical utility as affecting our native industry, and in some instances 
the information which I have collected has been directed to convey a general 
idea of the extent to which particular branches of manufactures are developed, 
of the conditions, as to management, under which they are carried on, and of 
the causes to which their flourishing condition is chiefly due. 

The accidental absence of principals at the period of my visits, the limited 
time at my disposal, and my anxiety to embrace as wide a field of observation. 
as possible, have severally constituted impediments where more minute 
information might have seemed desirable; but whatever may be the defects of this 
necessarily imperfect Report, I desire to record my sincere acknowledgments 
for the great courtesy and the kind attention which I received on all hands 
during my visit to the United States ; I am the more bound to do so as 
the plan which I have pursued has precluded me from mentioning the names of 
many gentlemen who so greatly facilitated the objects of my visit, by showing 
me over their own establishments, accompanying me to those of others^ and 
affording me all the information in their power. 
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CHAPTER L 

New Tor1(,,PhiladelpMa, Baltimore^ Pittsburgh, Buffalo, Boston, Lowell^^Lawrenee, 
Holyoke, Worcester, Hartford,^ and Sprin^eld. 

!•. Number of Establishments visited. — ^The vast resources of the United 
States are now being developed with a success that promiiBes results whose 
importance it is impossible to estimate; 

This developmeirt, instead of being, as in former cases, gradual and pro* 
tracted through ages, is by the universal application of machinery effected with 
a rapidity that is altogether unprecedented. 

Upwards of thirty establishments visited in different parts of the States, 
and employing in the aggregate from 6,000 to 7,000 men, afforded direct 
evidence that the greatest energy and attention are brought to bear upon the 
manufacture of machinery., 

2. Marine Engine WorHs. — ^The principal marine steam engine worts are 
in ISTewTork, but there are large establishments of a mixed character in ahnost 
every town of importance ; to particularise these and to give a full description 
of each is unnecessary. They are similar in character, and it frequently 
happens that it is only in some of the details that there is anything to remark , 
upon. The jHractice which prevails of combining various branches of manufac- 
ture, in the same establishment, would also render separate descriptions of each 
somewhat complicated. For instance, in some cases the manufacture of 
locomotives is combined with that of mill gearing, engine tools, spinning and 
other naachinery. In others, marine engines,, hydraulic presses, forge hammess^ 
and large cannon were all being made in the same establishments. The policy 
of thus mixing together the various branches is objectionable, but the practice 
doubtless arises, in addition to other causes, from the fact that the demand i& 
not always suflScient to occupy large works in a single manufacture. 

Wherever facilities of carriage or other causes render it practicable to 
confine establishments to a special branch^ the most advantageous results ensue. 
This was very evident in nun^rdus and striking instances which will be 
hereafter noticed. 

It is to the introduction of railroads that the advantageous subdivision of 
manufactures is to be chiefly ascribed. The eperatioafr ef large establishments 
are no longer confined to particular localities : the facilities of transport being 
so great, they are enabled to supply their special products not only to a district 
or a kingdom, but to the world at large. 

It is evident that isolated notices, of details made in various places nmst ^ 
have a disconnected character,, and it is therefore convenient to mention, in 
separate paragraphs what appeared worthy of remark. 

3. Locality of WbrJis. — Beam Engines. — ^Nearly all the marine engine 
works in New York are conveniently situated on the water side, and have slips 
attached to their yards, where vessels naay be moored. The liee and M of the 
tide £3 irenerally sa smal as to obviate the necessity of docks. Steam* 
engmes having their beanie above the deck, are conyaaioBly used for the river 
and ftrry boats, and they have generally a very loag stroke. The following are 
some of the imensions of a beam engine of one of the New York river 
steamers. 

< Lengthof stroke, 19 feet; lengtli of iMMDy 24 fee«; depth ol beam mtli» 

C2 
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middle^ 10 feet. The form of the beam is that of an elongated parallelogram, 
the outer frame or skeleton is made in one piece of wrought iron, inside of 
which is fitted another frame of cast iron, carrying the axis. 

4. River Steamers for Shallow Waters. — A steam-boat running on the Ohio 
from Pitsburgh to Cincinnati, had a pair of direct acting engines with 82 inch 
cylinders and 8 feet stroke. There was no main crank shaft connecting the 
two paddle wheels, but each engine worked its own wheel independently of the 
other. This arrangement enables the boat to be steered with greater facility 
round the sharp turns encountered in the tortuous course of the river. The 
framework and outer bearings of the paddle-wheels are supported by suspension 
rods, which are, as it were, slung over beams, and framework strongly 
constructed and fixed in the centre of the vessel. The main deck is 280 feet 
long, and 68 feet wide. The paddles are 38 feet in diameter, having twenty- 
four floats, 12 feet wide by 28 inches in depth. For shallow rivers, flat-bottomed 
steamers propelled by^ a paddle-wheel at the stern are commonly used. Two 
were being built of iron in New York, drawing only 2^ feet of water, which are 
intended for the passage across the isthmus of Panama by the Nicaragua 
route. 

5. Lake Steamers. — Propellers. — A marine engine establishment at Bufialo 
was principally occupied in making engines for screw steamers intended for 
lake and river navigation. The propellers of those intended to run in shallow 
waters are made with four, and sometimes six blades, each, and revolve with 
rather less than half their diameter immersed in the water. The blades are 
made of wrought iron, and bolted on to a cast-iron boss, fitted on the propeller 
shaft, BO that a blade broken or damaged by coming in contact with ^' snags,'* 
or other obstructions, may be easily replacea. Some of the dimensions of the 
machinery in a lake boat, used for carrying cargo, are as follows: — ^The 
propeller is 16 feet in diameter, with a pitch of 17 feet 3 inches, making 60 
revolutions per minute ; the cylinders are 36 inches in diameter, with a 10 feet 
stroke, and the. speed attained averages about eleven miles per hour. The 
vessel has an upper deck for the accommodation of about sixty passengers. 
Small high-pressure steam engines for flour mills, agricultural implements, and 
other machinery, are made in the same establishment. 

6. Caloric Engines. — ^Ericsson's caloric engines were undergoing repair 
and alteration in New York, with the view of making the heated air act 
alternately upon each side of the piston, similarly to steam in an ordinary 
engine. The bottom of the cylinder is made of wrought iron, and arched. 
The upper part, in which the piston works, is of cast iron, and is connected 
to the lower part by bolts : it was this lower portion which proved defective 
in strength. 

It was expected that the vessel, with her caloric engines, would be again 
ready for sea in the course of two or three months. 



CHAPTER n. 

tBOCESS OF CASTIKG, COOLING, &C., RAILWAY WHEELS, AND ANNEALINO — ^EAILBOAD 
SPIKE MAKING — NAIL AND RIVET MAKING— CAST-STEEL WORKS — ENGINE TOOLS. 

Pittsburgh, Philadelphia, Lawrence^ Worcester. 

7. Iron Castings. — ^The iron castings in some of the establishments were 
very good, and cylinders from 8 to 14 feet in diameter were well bored, with a 
finishing feed of cut of about three-eighths of an inch per revolution, which is 
at a width of cut at least three times as great as that ordinarily given in 
Ski^lish works. 

At Pittsburgh a large casting for a hydraulic press was cooled by the 
following method : — ^Water is introduced into the interior of the core by a pipe. 
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which extends to the bottom^ and fills it previous to casting. Provision is 
made for the escape of the air by making the core fluted. 

When the metal is poured into the mould it immediately heats the water, 
which IB then drawn off by an escape pipe at the top of the core, and a supply 
of cold water is continually running in at the bottom. 

Heat is thus gradually taken from the mass, and the whole cools uniformly. 
The casting was 10 inches thick, and weighed 7 tons. It took from three to 
four days in cooling. 

The best charcoal pig iron was selling in Pitsburgh at $45 per ton, having 
risen within a short period from $30 per ton. 

Major Wade, of Pittsburgh, has made many experiments on the tensile 
strength of this iron. He found that it required a force of 46,000 pounds to 
tear asunder a bar an inch square. Some of the results of his experiments 
have been published by the United States Government in the '^Ordnance 
Manual." 

8. Pickling Castings. — The process of "pickling castings,'' as it is called, 
is performed in the following manner : — 

The castings are placed on two wooden stages, covered with lead, each 
being 20 feet by 12 feet wide, and supported by two rollers, about 18 inches 
from the floor. 

The trough containing the pickle (which consists of 2i parts of water to 
1 of acid) is of the same length as the stages, which are inclined towards it, 
to enable it to receive the drainings. The diluted acid is poured over the 
castings by hand from a long ladle, and when they are dry, the operation is 
repeated as often as necessary. 

The stages are then inclined in the opposite direction, and cleansed from 
the coating of acid and sand by a powerful stream of water directed upon them 
from a hose pipe. 

In England when the process of pickling is adopted for light castings, it 
is usual to immerse them in the liquid. The American method was probably 
adopted in consequence of the high price commanded by manual labour. 

9. Annealing Railway Wheels. — The leading and trailing wheels of 
locomotives, and railway carriage-wheels, are commonly hollow cast-iron disc 
wheels. 

The process of annealing adopted in a large manufactory in Philadelphia 
is as follows : — 

The wheels are taken from the moulds, as soon after they are cast as they 
can bear moving without changing their form, aud before they have become 
strained while cooling. In this state they are put into a circular furnace or 
chamber, which has been previously heated to a temperature about as high as 
that of the wheels when taken from the mould ; as soon as they are deposited 
in this furnace or chamber, the opening through which they are passed is. 
covered, and the temperature of the furnace and its contents is gradually raised 
to a point a little below that at which fusion commences. All the avenues to- 
and from the interior of the furnace are then closed, and the whole mass is left 
to cool gradually as the heat permeates through the exterior wall, which is 
composed of fire-brick 4^ inches thick, inclosed in a circular case of sheet iroa 
i inch thick. 

By this process the wheel is raised to one temperature throughout before 
it begins to cool in the furnace, and, as the heat can only pass off through the 
medium of the wall, all parts of each wheel cool and contract simultaneously. 
The time required to cool a frirnace friU of wheels in this manner is about 
four days. 

By this process wheels of any form, and of almost any proportions, can be 
made with a solid nave. 

The manufacture of these wheels was commenced in 1847, and in 1860 
15 tons weight were cast per day. The foundry and works as now completed 
are calculated to turn out 40 tons per day. 

In another establishment the wheels while hot are lifted from the mouldy 
and the centre part is placed in a hole conununicating by means of a flue with a 
high chinmey, and the edge is packed round with sand. A draft is thus created 
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which cook the moss of iron near the centre of the wheels and in some 
measure prevents it from contracting tmequaUj during the operation. 

At a foundry in Worc^iter^ the wheels when cast were taken hot from the 
moulds, and immersed in a pit of white sand^ where they are left to coal 
gradually. 

In order to ohtaih the best chill, it is considered necessary to use cold 
blast iron made with charcoaL 

10. Railroad Spikes. — There is a large demand for railroad spites m the 
Upited States. 

On nearly all the railroads the rails are laid on transverse wooden sleepers^ 
and are simply fastened down by large iron spikes with projecting heads, except 
at the junction of two rails, where the ordinary chair is employed. 

In a manufactory at Pittsburgh, a machine was' at work which made these, 
spikes, each weighing ^Ib., at the rate of ^0 per minute. They are packed in 
kegs, each containing 300. Seven men only are employed on the works, and 
they manufacture 5 tons of spikes per day. 

11. Nails and Rivets. — ^In another establishment at Pittsburgh, 250 men 
are employed in manufacturing bar iron, rods, sheets, and nails. The iron is 
manufactured both with anthracite coal and charcoal. 

They have 51 machines for making cut nails, many of them are self- 
acting in the feeding for the smaller sizes, the strip of iron is inserted in a tube, 
which is made to revolve alternately half round each way. 

They make 2000 kegs of such nails per week, each weighing 100 lbs,, 
and containing sizes from fourpenny up to tenpenny nails. 

. A rivet-making machine was at work which made rivets weiring 7 to 
the pound, at the rate of 80 per minute. Its main shaft carried two cams, one 
a side cam which gave the motion for cutting off and holding the iron between 
the dies, the other a direct cam for forming the head of the rivet. 

The cams for the nail machines are made of chilled cast-iron, and that 
part of the lever which acts against the cam is faced with a plate of bell-metal. 
Several large grinding stones were used, having mouldings on their peripheries 
for restoring the dies when Worn. 

It is usual in England to soften the dies by annealing previous to restoring 
their shape, and again hardening them subsequently. The shape may be thus 
more perfectly restored, but at a greater cost, and the operation of softening 
and re-hardening deteriorates the quality of the steel. 

12. Cast SieeL — ^The manufacture of cast steel is not carried on to any 
great extent. Some works have been started in Pittsburgh, which have hitherto 
met with great difficulties, but they are now more successM. 

Workmen were obtained from Sheffield^ but they were intractable, and 
failed to give satisfiiction to their employers. 

There were 2 converting and 9 melting furnaces, producing upwards of 
2000 lbs. per day. 

The steel sells at 17^ cents, per pound (8f d.) 

13^. Engine Tools. — ^The engine tools employed in the different works are 
generally similar to those which were used in Kngland some years ago, being 
much lighter, and less accurate in their construction, than those now in use,, and 
turning out less work in consequence. 

The proportion of slide to hand lathes is greater than in the generality 
of' English workshops^ 

Planing and A-illing machines are commonly used; but there are eom- 
patatively very few horizontal or vertical shaping machines, and a considerable 
amount of hand labour is therefore expended on work which could ha p«»* 
formed by machines much more economically. 

The foundries are, for the most part,^ large and well arranged, «nd are 
fiumished with good powerful cranes. 

• Great anxiety is now manifested by many manufacturers^ to hare engine 
tools of a better description than those in use; and before long there wiU^ na 
doubt, be great improvement m this resgeid^ 
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CHAPTER IH. 

BUTTONS — ^DAGUBREBOTTPB PBAHBS — ^PINB — HOOKB-AND-STES — CUTLERY, &0* 

fTaterbury. 

14. New Manufacturing Tovms. — The energetic character of the American 
people is nowhere more strikingly displayed than in the young manufacturing 
settiements that are so rapidly springing up in thclSTorthem States. 

A retired valley and its stream of water become in a few months the seat 
of manufactures; and the dam and water-Wheel are the means of giving 
employment to busy thousands, where before nothing more than a solitary farm- 
house was to be found. Such, in a few words, is the history of Waterbury and 
all the jS'augatuck settlements of Holyoke, Chicopee, Lowell, and Lauremre. 
Many others might "be mentioned, but allusion is now only made to those 
visited. 

15. Waterbury. — ^Waterbury 'is situated in the Naugatuck valley, about 24 
miles noyth of New Haven. It contains many manufacturing establishments, 
carried on principally by joint stock companies. Besides other firms, there are 

. 28 companies of which the greater number are employed in the manufacture of 
rolled and sheet brass, copper, wire buttons, German silver, ^ins, cutlery, 
hooks-and-eyes. The others are employed in manufacturing hosiery, feft, 
cloth, webbing, covered buttons, umbrella trimmings, leather, &c. 

The official statements of these companies show that their Tespective 
capitals vary in amount to a very great extent, and that they are in sonie 
cases remarkably small : — 

There are 2 with a capital of $6000 (about £1200). 

6 between $ 10,000 (£2000), and $20,000 '(£4000). 
13 - - $20,000 - . $100,000 (£20,000). 

And the rest- - $100,000 - - $250,000 (£80,000). 

Great facilities are afforded in many of the States for the formation of 
manufacturing companies. The liabilities of partners not actively engaged in? 
the management are limited to the proportion of the capital subscribed by 
each, and its amount is published in the official statements of the Company. 
In the case of the introduction of a new invention, or a new manufacture, the 
principle of limited liability produces most beneficial results. Persons who 
from their connections or occupations are likely to be interested in, or profited 
l)y, the new invention or manufacture, readily associate together and subscribe 
capital to give the new proposal a fair trial, when they are assured that their 
risk will not extend beyond the amount of which they may choose io contribute. 

The cost of obtaining an act of incorporation is very triffing ; in one case 
where the capital of the company amounted to $600,000 (£120,000), the total 
cost of obtaining the act of incorporation was 50 cents (2^. Id). 

16. BxUton Machinery, ButtonSy 8fc. — Upwards of 200 men are employed 
by one of the companies in the manufacture of buttons, hinges, daguerreotype 
plates and frames, &c. 

The round-shaped button is formed by two punches, one working inside 
the other, each being driven by a separate eccentric, and the inside punch 
having the longer stroke. By this arrangement the digc is forced through the 
die, and drops into a box, thus saving the labour of picking out, which is neces- 
sary where a single punch and solid die are used. 

The spindle of the polishing lathe in which the button is fixed whilst being 
burnished, makes 10,000 revolutions per minute. 
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17. Daguerreotype Frames. — ^The lathe in wldch the oval frames used as 
settings^ for daguerreotypes, are turned, has an oval chuck, and a stationary cut* 
ting tool fixed to the sUde rest, for "trueing out" the previously punched oval. 
Two milling tools are used, one for forming the beviUed edge, the other for 
ornamenting the face of the oval frume. 

The milling tool, as it revolves, is allowed to swivel so as to accommodate 
itself to the oval. When the bevilled edge has been formed, the first milling 
tool is removed and another substituted while the work revolves. 

One workman is able turn, and ornament by milling, two gross of frames 
per day. 

18. Pin and Hook-and-eye Manufactory. — ISo description of the machinery 
used in pin making can be given, as the process of "papering" is all that is 
permitted to be seen. 

The pins are all papered by machinery ; they are placed in a shallow feed- 
ing dish in an inclined position, so as to aUow them to descend gradually as 
they are shaken by a quick vibratory motion. They fall from the spout of the 
feeding dish upon the centre of an inclined shallow trough, about 18 inches 
long, through which runs lengthwise a slit sufficiently wide to admit the shank 
of a pin, and yet suspend it by its head. It being a matter of chance, when a 
pin falls from the spout, whether it will drop into the slit or slide down the 
trough, a sufficient number are allowed to descend to insure the filling of the 
slit by those which happen to fall favourably. 

The superfluous pins slide down into a box, from which they are again 
lifted from time to time to the upper feeding dish. ITie descending line of 
suspended pins is conducted by the slit (which is curved at its lower end) toa 
sliding frame which is worked by the woman who attends the machine. 

The frame carries a dozen grooves, and in each of these a pin is deposited 
as it passes under the slit ; the pins are thus arranged in a row, with their points 
all turned the same way. The sheet of paper for receiving them is placed by 
the attendant on a grooved table, and deep folds are pressed into it at equal 
distances, and into the cross ridges thus formed, a row of pins is pushed by the 
carrying frame at every thrust forward. 

Under no circumstances whatever are strangers allowed to enter the 
rooms in which the pin-making machines are at work. The workmen employed 
are obliged to enter into a bond, and find two sureties, that they will not disclose 
anything relative to the machinery. The company preferred keeping their 
mode of operation a secret in this way to taking out a patent. 

19. Hooh-and-eye MalHng. — ^Three different descriptions of machines are 
employed in making hooks-and-eyes, — ^the wire being let in on one side of the 
machine, and a completed hook or eye dropped out on the other. 

The machines appeared to make them at the rate of about 100 per minute. 
About 80 hands are employed, who are said to make 1,200 packs of pins, 
each containing 3,360 pins, and 2,600 gross of hooks-and-eyes, per day. 

20. Cutlery. — ^The cutlery and file works were conducted on a limited 
scale. Many beautifully finished knives were exhibited, and were said to command 
a higher price than those of a similar class imported from England. 

The artizans are employed principally on piece-work. 

In the cutlery department a workman was pointed out who earned $7.0 
(about £14) per month, while the earnings of others occupied on precisely the 
same kind of work only amounted to $30 (£6) per month. 

Thus it will be seen that each workman does the best he can for himself, 
irrespective of others, and reaps the reward due to his superior skill and 
industry. 
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CHAPTER IV. 

LOCKS — P0KCBLAIN-HANDLE3 — CLOCK*— PISTOLS AND GUNS, 

Pittsburgh, New Haven, Worcester, Hartford. 

, 21. Lock making. — ^The manufacture of locks appears to be rapidly extend- 
ing. In an establishment at Pittsburgh employing 350 men in making locks, 
coffee mills, copying presses, &c., good work was being turned out. 

Another at New Haven, Connecticut, employs about 200 men in making 
locks and lock-handles. The latter are made of coloured clays, so mixed as 
to present a grained appearance. They are first moulded by hand, then 
turned in a seff-acting lathe with great rapidity, and are afterwards baked in a 
furnace. 

Padlocks are made here of a superior quality to those of the same class 
ordinarily imported from England, and are not more expensive. 

22. Clock making. — The celebrity attained by New England in the manu- 
facture of clocks gave a peculiar interest to a visit to one of the oldest manu- 
factories of Connecticut ; 250 men are employed, and the clocks arc made at 
the rate of 600 per day, and at a price varying from $1 to $10, the average price 
being $3. 

The frames of the clocks are stamped out of sheet brass, and all the holes 
are punched simultaneously by a series of punches fixed at the required 
distances. 

The wheels also are stamped out of sheet brass, and a round beading is 
raised by a press round their rims for the purpose of giving them lateral 
strength. They are cut by a machine having 3 horizontal axes, carrying each a 
cutter placed about 4 inches apart. The first cutter is simply a^ saw, and the 
second rounds off the teeth. In cutting an escapement wheel, the first cutter 
is made to cut each tooth entirely round, and then either the second or third 
axis with its cutter is used for finishing. The pullies on the three axes are 
driven by one driving pulley with three straps working over and in contact with 
each other. 

.The plates forming the clock faces, and other discs, are cut out by circular 
shears. The beaded rims intended to go round the clock faces, varying in size 
from 15 inches downwards, are stamped in concentric rings out of a disc, and then 
made of the required form by means of dies and a stamping press. 

The ogee form given to the wooden framing of the common clock is formed 
by a revolving cutter of the required shape, making 7000 revolutions per 
minute, over which the piece of wood is passed by hand, — the requisite pressure 
downwards being given at the same time. 

A circular cutter fixed on a horizontal axis is also used for roughly planing 
the back parts of the wooden clock. Its diameter is about 18 inches, and it has 
4 lateral projections, carrying 4 cutters, 2 gouges, and 2 chisels. These revolve 
round a fixed circular centre plate, of about a foot in diameter, against which 
the work is pressed as it is passed along. Each clock passes through about 60 
different hands : more than half of the clocks manufactured are exported to 
England, and of these a large portion are re-exported to other markets. 

And it is worthy of remark, that the superiority obtained in this particular 
manufacture is not owing to any local advantages ; on the contrary, labour and 
material are more expensive than in the countries to which the exportations are 
made ; it is to be ascribed solely to the enterprise and energy of the manufacturer, 
and his judicious employment of machinery. 

23. Guns and Pistols. — ^In a large manufactory at Hartford, from 400 to 
500 men were employed in making revolving pistols at the rate of from 1200 to 
1600 per week. 

Self-acting machinery and revolving cutters are used for mak'mg all the 
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separate parts, and the tools are made and repaired in a machine shop which is 
attached to the works. 

In another establishment at Worcester, Connecticut, 176 men were at 
work, manufacturing guns, rifles, and pistols. Revolvers were niade in large 
numbers with barrels on the old principle, and were all^prdved by hydraulic 

pressure. 

Further particulars will be given respecting this manufacture when the 
Government establishments are noticed. 



CHAPTER V- 

WOOD WOBKIKQ. 

Lowell^ Bt£ffalOy Philadelphia^ Baltimorey Worcester, New Haven. 

24. Labour-saving Machines. — In no branch of manufacture does the 
application of labour-saving machinery produce by simple means more important 
results than in the working of wood. 

Wood being obtained in America in any quantity, it is there applied to 
every possible purpose, and its manufacture has received that attention which 
its importance deserves. 

It would be diflScult to point in any country to a more successful applica- 
tion of machinery to the working of wood than was made in England long ago 
in the manufacture of ship blocks, by the late Sir Isambard Brunell, aided by 
the late Mr. Maudslay : other instances of mechanism most ingeniously adapted 
to similar purposes might also be cited. It cannot therefore be said that in 
England nothing has been done in this branch of manufacture ; but it must be 
coiSessed that the improvements which have been made have not been extended, 
as they might have been, to ordinary purposes, though in this respect a desire 
for progress is now evidently manifested. 

A house in Liverpool is importing the best machines of the kind in use in 
America^ and is making great efforts to introduce them generally in England^ 

26. Saw Mills, Lowell. — The trees sawn up in the Lowell bxw mills are 
floated down from the interior of the country by river ; they are docked in a 
basin in the timber yard, and are dragged up an inclined ^lane into the interior 
of the mill as they are wanted. 

In an upper story are placed two large saw frames, and between them 
travels an endless chain, running along the shop floor over pullies, and extend- 
ing down the inclined plane nearly to the edge of the basin. To any part of 
this endless chain may be hooked another chain^ which, being passed round one or 
more trees as they lie in the basin, drags them up into the mill and deposits 
them alongside the saw frames. 

Shingles, used for covering the roofs and sides of houses, are made in vast 
quantities. 

A circular saw cuts them 16 inches long, from S to 9 inches wide, and of a 
thickness tapering from f to ^ of an inch, at the rate of from 7,000 to 10,000 
per day, according to the nature of the wood. 

Timber is also cut up into laths 4 feet long, at the rate of from 60 to 100 
per minute, by a circular saw attended by two men. 

26. Saw Millsy Buffalo. — In these saw mills boards were sawn into *' sidings," 
that is, long wedged-shaped boards for the sides or roofs of houses, by a circular 
saw at the rate of 17 feet per minute. The board is introduced at the back of 
the saw, and moves in the direction in which it revolves. It thus cuts with the 
grain, and the strength of the cut assists the forward feeding motion of the 
board. 

Subdivision of manufacture is advantageously adopted as a system. 

Many works in various towns are occupied exclusively in making doors, 
window frtimes, or staircases by means of self-acting madiinery, such as 
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planing, tenoning, morticing, and jointing machines. Ther are able to supply 
builders with the various parts of the woodwork required in buildings at a 
much cheaper rate than they can produce them in their own workshops without 
the aid such machinery. 

In one of these manufactories twenty men were making panelled doors at 
the rate of 100 per day. 

Portable ^wing machines, driven by horse-power, are commonly used for 
sawing up logs of wood for fueL particularly at the various stations on the 
railroads, where the wood intendea for the consumption of the locomotives ia 
stored in piles. 

The "horse-power machine'* consists of a stout frame supporting a railway 
about 7 feet long, on which run the rollers of an endless travelling platform. 
The axles of the rollers are of iron, | in diameter, stretching across the rails, 
and are connected together by a series of links, each about twelve inches long, 
so as to form an endless chain, which passes over a fixed segment at one end 
and the chain wheels at the other. The travelling platform is made by planks 
of wood about 12 inches broad, 1\ inches thick, fastened transversely to the 
endless chain. It is inclined at an angle of about 7° to the horizontal 
line, and the horse being placed on the platform pushes it backward 
from under him, which causes the chain wheels at the end of the frame to 
revolve, and the motion thus obtained is conveyed to the circular saw or other 
machine required to be driven. Some horse-power machines are made to 
admit two horses abreast. They are found very useful to farmers ; when requisite 
they are mounted on wheels, and may be easily taken from place to place to saw 
up trees which could not conveniently be moved entire. 

27. Planing Machines. — A numerous variety of planing machines are in 
common use. For flooring boards, Woodworth's machine is found to answer 
very ^satisfactorily. In planing mills at Philadelphia, four of them were working 
in one room side by side; they have three cutters on each horizontal axis, 
having a radius of 6 inches, and making 4,000 revolutions per minute. The 
cutters are said to be capable of planing from 2,000 to 3,000 feet of work 
without being sharpened with the oil-stone, and from 20,000 to 30,000 feet 
without being ground. 

They plane boards 18 feet long, varying in width from 3 to 9 inches, at 
the rate of 60 feet per minute. At the same time that the face of the board is 
planed, it is tongued and grooved by cutters revolving with a radius of about 
3 inches, on vertical axes on each side of the board. 

The chips made by the four planing machines are driven through large 
pipes, and fall into a trough about 20 inches wide, running across the room 
immediately under the cutters. In this trough works an endless chain, on 
which are fixed wooden scrapers that carry along the chips as they fall, to a 
recess at the side of the room. Here they are carried off by the scrapers of 
another en'jless chain running up an inclined plane. The pullies on which this 
side chain works are larger in dimensions than those of the transverse chain 
which works inside. 

The transverse chain thus deposits its chips in the trough of the inclined 
plane, and they are carried up to a hole in the ceiling of the fuel room, 
adjoining the boiler house ; through this hole they fall into the fuel room, 
and fill it up, if necessary, to the top. 

28. JDanieVs Planing Machine. — Where an accurately smooth surface is 
required, Daniel's planing machine is employed. 

It consists of an upright frame, in which a vertical shaft revolves, having 
horizontal arms, at the ends of which are fixed the cutters. 

The work is carried along on a travelling bed under the cutters, which are 
driven at a very high speed. 

29. Rox Making. — In a box manufactory at Worcester a machine, made 
on Woodworth's principle, planed boards 10 inches wide simultaneously on 
both sides. 

Boxes are made in great numbers, from boards which are tongued and 
grooved by what is called a *' matching machine,** and then put together as 
that operation is finished. 
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The tonguing and grooving cutters are fixed on horizontal axes, and the 
workman passes the boards alternately over one or the other, as the sides 
require to be tongued or grooved. 

Other varieties of planing machines are also in use, known by the names 
of their diflferent inventors; some of them have fixed vertical or horizontal 
cutters, others vertical or horizontal revolving cutters, and various other 
combinations, according to the purposes for which they are intended. 

30. Spill or Match-making Machine. — ^This machine makes 900 round 
spills, 15 inches long, ^ inch diameter, per minute ; so that if each spOl were cut 
into 5 matches, each 3 inches long, 4,600 would be produced every minute. 

The spills are cut from pieces of straight-grained timber, made of such a 
length as to pass between two grooved feeding rollers, which hold the timber 
so that its under surface is level with the lowest parts of a row of tubular 
cutting tools, or long sharp-edged punches. 

The cutting tools are thus arranged : 5 pieces of steel are fixed side by 
side in a horizontal bar. Each piece of steel is perforated with 3 long holes, 
lying close together, and having their ends sharpened like the cutting edges of 
a hollow punch. A line of 15 tubular cutters is thus formed, and motion is 
given to the horizontal bar, in which they are fixed by a crank which impels 
them against the timber. This is depressed at each stroke suflSciently to allow 
each cutter to cut out its spill, which passes through and falls out behind. 

The cost of this machine would not exceed 20/., and when the number of 
matches, all nicely rounded, which it is capable of producing, is contrasted with 
the number which could be produced by a hand-instrument in the same time, it - 
will serve as a simple and striking illustration of the advantageous employment 
of matter in the form of machinery to do the work of man. 

31. Last and Boot-tree Manufactory. — A machine, constructed on 
Blanchard's principle, is used for making lasts. 

A pattern last, and the block of wood from which another last is to be cut, 
are fixed upon, and revolve round, a common axis, being connected with the 
centres of a headstock fixed on a frame made to oscillate from below. As the 
pattern revolves it is kept continually pressed against a knob of iron by a 
spring, and as the block of wood revolves it is shaped by a circular cutter, 
revolving on a fixed axis, with its cutting edges in a line with the face of the 
knob. The pattern and the copy revolving simultaneously on a common axis, 
as the surface of the pattern is pressed against the projecting knob, the 
oscillating frame is made to move, so that the revolving cutters shape from the 
block a surface exactly corresponding to the surface of the pattern, and the 
copy occupies relatively to the cutters the same position which the pattern does 
relatively to the knob of iron. 

About 18 men are employed, who make 100 pair of lasts per day. exclusive 
of boot-trees. 

32. Furniture Making. — ^Labour-saving machines of all kinds, sawing, 
planing, boring, shaping, and jointing machines, are very advantageously 
employed in the manufacture of furniture. An apparatus of a very simple 
character is used for shaping the arms and legs of chairs. 

Two vertical cutters are made to revolve in opposite directions, at the rate 
of about 1,700 revolutions per minute, on axes projecting above a bench. 

The cutters are about 4 inches in diameter, and between them ajid the 
bench are loose washers or roUers, against which the pattern to which the work 
is fastened is pressed so as to guide the cut. 

The cutters revolve in opposite directions, and the work may be pressed 
against either one or the other, so as to suit the cut to the direction of the 
grain of the wood, without the workman having the trouble of reversing its 
position. 

33. Agricultural Implements — Ploughs. — Labour-saving machines are most 
successfully employed in the manufacture of agricultural implements. 

In a plough manufactory at Baltimore eight machines are employed on 
the various parts of the woodwork. 

With these machines seven men are able to make the wooden parts of 
30 ploughs per day. 
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The handle pieces are shaped by a circular cutter, having four blades, 
similar to those of smoothing planes, fixed on a horizontal axis, with about 2 
inches radius, and making nearly 4,000 revolutions per minute. The work to 
be shaped is fastened to a pattern, which is pressed against a loose roller on 
the axis of the cutter as the workman passes it along, and it is thus cut of 
exactly the same shape as the pattern. 

AH the ploughs of a given size are made to the same model, and their 
parts, undergoing similar operations, are made all alike* Some of the sharp 
edges of the wood are taken off or chamferred by a cutter revolving between 
two cones ; these guide and support the work as it is pressed down edgewise on 
the cutters, and passed along by the workman. 

34. Ploughs — (continued). — The other machines in use consisted of a 
circular and vertical saw, and machines for jointing, tenoning, drilling, and 
for making round stave rods, and giving them conical ends, the whole being of 
a simple and inexpensive character. 

The curved handle pieces of the ploughs, which require to be steamed 
and bent, are obtained already shaped from the forests where they are cut, 
and are advantageously supplied to the large manufacturers. The prices of 
the ploughs vary from $2^ to $7. 

The priceof Pig-iron in Baltimore was $40 per ton. 

Pine timber - - $20 per 1,000 feet. 

Ash - - - $24 „ 

Oak . . - $25 

36. Mowing Machines^. — In a manufactory at Buffalo, mowing machines 
were being made in large numbers, 1,600 having been supplied tfis summer. 
Two were in operation in a field a short distance from the town ; each was 
drawn by 2 horses, and could mow on an average 6 acres of grass per day. 

The machine is similar in its construction to the common reaping 
machine, but it has only one wheel, furnished with projections to prevent it 
from slipping. This wheel gives motion to the cutters, and supports one side, 
the other rests on a runner like that of a sledge. It has a pole to which two 
horses are attached in the ordinary way, and the driver sits on a seat fixed 
behind the cutters. 

36. Churn Making, 8fc. — In an establishment at Worcester, 250 hands are 
employed principally in making ploughs, hay-cutters, chums, &c. 

Templates and labour-saving tools are used in the manufacture of these 
implements, which are sold in very large numbers. 

The chums consist of a double case, the inner one being of zinc, which 
receives the milk or cream, and in which the arms revolve, the outer one being 
of wood. It is found by experience that butter is formed ; most rapidly when 
the milk or cream is churned at a certain temperature, and in order to obtain 
this temperature, which is indicated by a thermometer inserted in the churn, 
warm or cold water is introduced between the inner zinc and outer wooden 
casing, as may be required. 

37. Carriage Making. — Many of the carriages, especially those technically 
called *' waggons," are made of an exceedingly light construction, and are 
intended generally to carry two and sometimes four persons. 

Their wheels are frequently made with only two felloes, which are bent 
round by the operation of steaming, and are strengthened at the joining with 
iron clamps. The wheel of a carriage constructed to carry four persons had 
felloes only 1^ inches square. They are generally made of white oak, and the 
spokes are obtained ready shaped from shops where their manufacture forms a 
special trade. 

It would seem as if the elasticity of these carriages peculiarly fitted them 
for the very bad roads on which they in general have to ran, and it is evidently a 
principle with the Americans to use up their light carriages and save their horses. 

Every man in America who is able to keep his waggon is free to do so, 
unfettered and unquestioned, consequently their use is so general that it may 
be said to be almost universal. Their manufacture is one of great importance. 
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and supports a vast number of wheelwrights and artizans of that class, who 
from the nature of their employment attain great skill and aptitude, enabling 
them to turn their hands to almost any variety of work, and rendering them a 
moirt useful and important class. 



CHAPTER VI. 

STONB-PLAKINO WORKS — BRICK MAKINO FROM DRY CLAY. 

Staten Island, New Yorkf Wasfdngtim. 

38. Stone-planing Machines. — In an establishment at Washington, whidi 
has but recently commenced operations, there were two planing machines and A: 
grinding or polishing machine. Considerable difficulties have hitherto attended 
the employment of machinery for planing stone such as granite, and stone of 
similar formation. 

These difficulties have, however, been surmounted most successfully by the 
construction of planing machines such as are used in stone works in New York 
and Washington, in the former of which upwards of 400 men and 10 machines 
are employed. 

The planing machine consists of an upright frame, in which revolves a 
vertical shaft, carrying 3 horizontal arms. At the extremities of these arms, 
are fixed circular cutters inclined outwards about 45^ from the perpendicular, 
or about the angle at which the workman would hold his chisel. They are 
about 10 inches in diameter, and f inch thick, made of steel, and bevilled on 
both sides, leaving a sharp edge. They are fitted upon axes, and are at liberty 
to revolve loosely in their bearings as their edges strike the stone. 

The cutters are carried round by the shaft at the rate of about 80 
revolutions per minute when planing freestone, and 60 when planing granite. 

The stone is moved forward on a bed to which it is keyed ; the cutters 
strike its surface obliquely as they are carried round on the revolving arms, 
turning at the same time on their own axes, and chipping and breaking off the 
projecting portions of the stone at every cut. 

The machine planed the face of a stone slab, 4 feet long and 2 feet wide, 
in seven minutes. 

Another modification of this machine, which is not so economical, is 
employed when it is necessary that the face of the stone be left in lines as it 
came from the tooL 

The stone is keyed on a travelling bed, and passed under a frame, in which 
works a sliding carriage driven by a crank; in this carriage is fixed the 
circular cutter at the required angle, and as the stone is carried along, the 
cutter is driven backwards and forwards across its face at right angles to the 
direction in which it moves, and chips off parallel breadths of stone at 
every cut. 

The cutters can be used for planing from 300 to 400 square feet of free- 
stone surfaces, and about 160 square feet of granite, without being ground. 

39. Stone Polishing Machine. — The stone is polished by a flat circular disc 
of soft iron which is made to revolve horizontally. The axis of a disc is fixed 
at the end of a heavy frame, which moves round a strong centre shaft in a 
radius of about 12 feet. 

The polishing disc revolves at the rate of 180 revolutions per minute. It 
is driven by a strap to which motion is given by a driving pulley fixed on the 
centre shaft. The disc is guided, and its pressure regulated by hand. It will 
polish about 400 square feet of surface in a day of 10 hours. 

40. Brick Making with Dry Clay. — ^A machine for making bricks from dry 
day was in operation on Staten Island, about nine miles from New York. The 
iforka are carried on under extensive shed% near to the water sid^ and are 
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connected with a wharf by a railway, which also extends to the bed from which 
the clay is dug. A large moveable shed is erected on the bed of clay at the 
terminus of the railway. 

In dry weather the clay is collected by slicing it from the surface with a 
kind of shovel having a sharp edge, which is drawn by two horses, and will hold 
about two barrowfuls. 

In wet weather the surface of the clay is harrowed to the depth of 2 or 3 
inches by a triangular wooden frame carrying 9 teeth, a process which in the 
powerful rays of an American sun soon causes the moisture to evaporate. It 
is then taken off by the scoop or shovel above described, and conveyed to the 
shed, whence it is carried by rail to the machine shed. It is deposited close 
to a cylindrical screen, revolving on a fixed axis, which has projecting loose 
bars. The screen is about 8 feet long and 3 feet in diameter, and consists of 
bars f inch square, rivetted on two cast-iron wheels, which form the ends ; the 
bars are about ^ inch apart, and the clay is riddled through them. The 
screen is inclined, and the clay is fed in between the arms of the wheels, and 
as it revolves the small pulverized particles fall through the bars,, while the 
large stones pass out at the lowest end. 

The clay is next raised by elevators, which are fixed to an endless leather 
belt about a foot wide, to the height of about 12 feet, and conveyed to rollers. 
It is ground and shovelled into hoppers vrhich feed the moulds; these are 
8 inches long, 4 inches wide, and 4 inches deep. 

The clay is dropped into the moulds, which are placed six in a row to the 
depth of 3 to 3^ inches, according to the quantity of moisture it contains, and 
is afterwards compressed to the thickness of 2 inches in the following way. 

Six presses or rams, fixed in a heavy frame, are raised by a cam, and being 
allowed to fall, exert very great pressure by their impact on the clay. The blow 
is repeated, and then the bricks are powerfully compressed above and below by 
revolving cams : 36 bricks are made per minute. They are at once conveyed 
to the kiln, which is under the shed at a short distance from the machine. 

After being burnt, they are separated into three shades of colour, of light 
and deeper reds. The best burnt bricks are equal in quality to the best English 
stocks, and were selling at $12 per 1000. 

41. Brickmahing from Dry Clay— (continued) — In a brick yard at Washing- 
ton, Sawyer's machine, which had been in use for 16 years, makes about 1800 
bricks per hour from dry clay, by compression only. 

The clay is obtained from a pit close by. As it is dug out it is carted up 
an inclined plane to the floor over the room where the machine is at work. 

A roller weighing 160j0lbs., and making 60 revolutions per minute, grinds 
it upon a grating through which the pulverized particles fall into the room 
below. 

There it is shovelled into a hopper which supplies the brick moulds by feed- 
pipes. Three bricks are made at one time, being compressed by top and 
bottom pistons or pressers, which are connected together by long iron rods, and 
from the top p^art are suspended levers, with toggle joints worked by cranks. 
The bricks were sold at the rate of $6^ per 1000, and were of a medium quality 
between English seconds and stock bricks. 
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CHAPTER YIL 

INDIA RUBBER MANUFACTORY — FISHING-NET MAKING MACHINE — FLOUR MILLS — 

ELEVATORS. 

42. India Rubber Manufactures. — ^Tndia rubber is applied to a great variety 
of purposes, and its manufacture bcre is attended with very great success. 

By a new process of hardening, the substance becomes of the consistency 
of horn. In that state it is manufactured into combs, walking sticks, and 
other articles. 

43. India Rubber Overshoes. — The India rubber in its rough state is first cut 
up by shears into small pieces. It is then put through a machine similar to 
that used for tearing and cleaning rags intended to be made into paper. 
The water used in the operation is drawn off from time to time through a wire 
grating. 

The material thus chopped up, and cleaned, is passed through rollers, 
where it is sufficiently ground. It is then put through other rollers, where it 
is kneaded, and worked up with the necessary composition. 

The India rubber, so mixed, is passed in the form of an endless web 
through 4 rollers placed vertically one above the other, and comes out a broad 
web fit for use. 

The *^ gumming process" is performed by three rollers, Nos. 1, 2, 3. Nos. 
1 and 2, the two lower ones, revolving side by side, and No. 3 revolving above 
and in contact with No. 2. The India rubber is fed between Nos. 1 and 
2, and the cloth to be gummed or covered is passed betwen Nos. 2 and 3, 
taking up from No. 2 a thin and equally spread coating of rubber. 

The India rubber cloth is cut out from the sheet by workmen, in the shape 
required to form shoes. The parts so shaped are put together by women, who 
form them on lasts, closing the joints by cohesion after touching them with 
camphine. Each woman finishes an entire shoe, and about 1400 pairs are made 
daily. 

The shoes are then covered with a coat of varnish, and taken to the stove 
drying room, where they are subjected to a heat of from 250° to 280°, and 
allowed to remain a night. 

To provide for an equal distribution of heat in the drying room, two large 
heating stoves are placed underneath, each in, a separate compartment. These 
are fed with fuel from the outside, and the heat is admitted into the drying 
room above, through several apertures pierced in the floor. 

Thermometers are placed at the side of the room, and can be inspected 
through glass from the outside. 

44. Fishing Net Machines. — Baltimore. — These machines combine the 
general features of the power loom and the lace machine. 

They are made from 6 to 7 feet wide, according to the size of the mesh. 
One machine nets a f-inch mesh, and can be used for netting meshes of 1^ inch 
and 2i inches. It works at the speed of 12 pic^s per minute, and a complete course 
of 100 knots is made in the width of this machine, at each pick of the shuttle. 

One woman can do the work of upwards of 100 hand netters. The meshes 
are made rectangular, in the direction of the length of the net, and not 
diagonally, as in hand-made nets. The cost of the machine is $800 (about 
£160). 

The manufacture of sailcloth is carried on in the mill where these machines 
are at work. 

The throstles for spinning yarn for the sailcloth spin 6 hanks to the pound. 
The carding engine sliver is carried by the railroad system along a trough to 
the drawing frame. The main cylinder of the carding engine is 36 inches in 
diameter^ and the doffing cylinder 13 inches, the former making 136 revolutions 
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and the latter 7 revolutions per minute. In the fly-frame the front roller makes 
200 revolutions per minute, and the flyer from 1,900 to 2,000. ' 

By some shipowners sailcloth made of cotton is preferred to that made 
from hemp. 

Fishing nets made by hand are here also manufactured of cotton. 

45. Corn and Flour Mills — Pittsburgh. — These mills employ 40 persons, 
including clerks and all others engaged in the various departments, and are 
capable of producing 500 barrels of flour per day, each containing 1961bs. 

The grain is brought in bulk in boats alongside the building, and is raised 
by an elevator consisting of an endless band, to which are fixed a series of metal 
cans revolving in a long wooden trough, which is lowered through the respective 
hatchways into the boat, and is connected at its upper end with the building 
where its belt is driven. 

The lower end of the trough is open, and as the endless band revolves, six 
or eight men shovel the grain into the ascending cans, which raise it so rapidly , 
that 4,000 bushels can be lifted and deposited in the mill in an hour. 

The grain is next allowed to descend by a shoot or trough (the descent 
being regulated by traps) into a large hopper, resting on the platform of a 
weighing-machine ; its weight is then registered, and afterwards, by drawing a 
trap in the bottom of the hopper, the grain is allowed to descend by another 
shoot to a lower story. 

It is next raised by an elevator to the highest story of the mill, where it is 
cleaned by passing through three different machines. The greatest care and 
attention is bestowed on this process, in order to insure the perfect cleansing 
of the grain preparatory to being ground. 

The grain is then conducted to the stock-hoppers, which feed eight pairs 
of grinding-stones. 

A short length of the feeding-pipe of each pair is made of glass, through 
which the grain, as it descends, can be seen. The stones are 4 feet in diameter, 
and make 232 revolutions per minute. 

The meal, when ground, is conveyed by means of a spiral conveyor to the 
cooling chamber, where a rake, revolving horizontally, is substituted for the old 
'^ hopper boys." The meal is raked from the circumference to the centre, where 
it falls through a hole and is taken to the bolting machine ; it is there sifted, 
and separated into different qualities of flour. It is then conveyed to hoppers, 
from which it descends by spouts into the barrels in which it is packed. 

46. Elevators. — ^The business of unloading vessels is followed as a 
special trade. 

On the wharves in Buffalo may be seen in many places large signs 
announcing that elevators are kept for hire. 

They are used for raising grain from vessels, storing it in warehouses, and 
transferring cargoes of wheat from one vessel to another, the grain in the last 
case being raised by the elevator cans and then allowed to descend by a trough 
or shoot which guides it in any required direction. 



CHAPTER VIII. 

MAiyUPACTURINO COMPANIES — CIVIL ENGINEBRINO — COTTON MILLS — CARPET MANU- 
FACTORY — ^WOOLLEN AND PELT CLOTH MAKING — SEWING MACHINERY— COTTON 
OIN. 

Lowell, Lawrence, Holyoke, New Haven, Waterbury, 

47. Textile Fabrics. — ^The manufacture of textUe fabrics is extending, 
particularly in the New England States. 

Many new towns, founded for the purpose of carrying on this branch of 
manufacture^ have in a short time attained considerable importance. 
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48. LoweU, Lawrence, and^Holyoke, in Massachusetts, may be cited as 
instances well worthy of notice, 

Lowell is situated on the banks of the Merrimack, about 25 miles north of 
Boston. It contains twelve large manufacturing esfctblishments, belonging to 
different companies ; of these, eight manufacture cotton goods, possessing in the 
aggregate about 360,000 spindles and 10,000 looms, and employing about 
7,000 women and 2,000 men. 

Two of them manufacture woollen goods, carpets, rugs, and broadcloths 
(one also combines the manufacture of cotton goods to some extent), possessing 
about 20,000 spindles and 600 looms, and employing about 1,600 women and 
1,000 men. 

One is a bleaching concern, employing 260 men. 

One a machine shop, employing 700 men. 



49. The capital stock of the companies varies in amount from $300,000 
(i60,000), to $2,600,000 (£600,000); the total for the whole being 
$1 4,000,000 (£2,800,000) . 

The interiors of the mills are kept in a state of great cleanliness. The 
rooms are lofty and properly ventilated : their white ceilings and walls, conf- 
bined with the blue hangers and columns, have a pleasing appearance. 

The courtyards of many of the mills are laid out with flower-beds, inter^ 
spersed with shrubberies, or shaded by lofty trees, and great care seems to be 
taken to keep them in good order. 

60. Water power is used for driving the machinery in all the mills. It is 
obtained by means of a large and deep canal which is cut from the river at 
some distance above the town. 

At the head of the canal, where it joins the river, are floodgates, worked 
by large screws, all of which are driven by a small turbine. The masonry of 
the canal is constructed of blocks of granite, some of which are of very large 
dimensions. 

The water thus conducted by canal is employed by the various companies 
in driving powerful turbine water-wheels. The mill gearing conveying the 
power from the turbine to the different parts of the mill, is exceedingly well 
constructed. 

The civil and mechanical engineering works employed in adapting water 
power to driving the machinery of the Lowell mills, have been most ably 
executed. 

61. The first mills commenced operation in Lowell in 1823. Eight of the 
companies have been founded since 1830. 

In 1828 the town contained 3632 inhabitants : in 1860 its population was 
33,386 ! 

It has four banks and two institutions for savings, and a hospital estab- 
lished by the several companies for their sick operatives. 

52. Lawrence. — ^Lawrence is situated about 26 miles north of Boston, dtl 
the Merrimack river, 9 miles below Lowell. 

The first dwelling-house was erected in September 1846, and in 1860 the 
town contained 8600 inhabitants, and upwards of 1000 dwellings. There were 
16 schools, attended by 1000 scholars, and conducted by 16 teachers. 

The town now contains upwards of 13,000 inhabitants. 

53. Water Power. — The water power was obtained by building a dam 
which has a 26 feet fall of water, 900 feet broad. 

The dam is constructed in the form of a curve of solid masonry, imbedded 
in and bolted to the rock. It is 36 feet thick at the base, and averages 32 
feet in height. Its cost was $260,000 (about £60,000). 

The water is taken from the river above the dam by a canal just a mile in 
length, 100 feet broad at its upper end^ and 60 feet broad »t the lower^ 12 feet 
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deep in the middle^ and 4 feet at the sides. Its total cost^ including locks and 
other structures connected mth it, was $200,000 (about £40,000). 

54. Cotton. Mills. — Seven large incorporated manufacturing companies have 
ahready commenced operations, and others are about to be established. 

The largest cotton mills employ about 1200 hands. 
They have a frontage of 600 feet, and consist of a centre block of six stories 
106 feet wide, and two wings of five stories, 64 feet wide. 

The machinery is driven by three turbine water-wheels, 8 feet in diameter. 

55. New Cotton Mill — Another establishment, lately erected, is now being 
fitted with machinery for the purpose of manufacturing mousselines de laines, 
bareges, and other light fabrics. 

It is six stories high, each averaging 13 feet, 760 feet long, and 72 feet 
wide. There is also another buUding in the course of erection which will be 
1200 feet long, two stories high, with two wings, each 200 feet long and three 
stories high, and is intended to be used for printing, dyeing, &c. These mills are 
built of good bricks, measuring each 8 inches by 4 inches and 2 inches thick. 

The contract price for laying 1000 bricks, including cost of material, is 
£1 16s. The entu-e erection was found to cost 60 cents (or 2^. Id.), per square 
foot of flooring laid down. 

The wool-combing machinery will be obtained from England. One woman 
working one of these machines, will be able to comb l,000lbs. of wool per day, 
while a skilled hand wool-comber is only able to comb from 8 to lOlbs. in the 
same time. 

The machinery of these mills will be driven by turbine water-wheels, of 
between 500 and 600 horse power in the aggregate. 

56. Woollen Factory. — ^The mills of this establishment are built in the form 
of a parallelogram, round three sides of which run buildings from three to five 
stories high. The front is formed by three detached mills, each 200 feet by 
48 feet, and 9 stories high, including attic and basement. 

2,300 hands are employed in the manufacture of cassimeres, shawls, felt 
cloth, and other woollen goods. 

57. Felt Making. — The whole waste from the mills mentioned in the 
preceding paragraph, is worked up in the manufacture of felted cloth. 

The felt-making mp.chines occupy but a small space. 

A sliver of wool is taken from the carding engine and passed between two 
endless cloths ; these carry it over a narrow steam box, where it is steamed, 
and it is then passed under a vibrating pressing-plate, which operations cause 
the fibres to curl and interlace with each other, and so form a cloth. 

The machinery of these mills is driven by seven breast wheels, each 26 
feet in diameter, 

58. Machine Shop. — There is a large machine shop employing 600 hands 
in the manufacture of spinning and other machinery. 

It is 4000 feet long, G4 feet broad, and contains four stories of from 16 to 
13 feet high. The forge shop is 230 feet long, 53 feet wide, and 17 feet high, 
and contains 32 forges. The foundry is 150 feet long, 90 feet wide, and 
22 feet high. 

59. Holyoke — Cotton Mills. — Holyoke is a manufacturing town situated 
on the banks of the Connecticut river. 

A short notice of its^ history will serve to explain the way in which manu- 
facturing companies are established in the United States. 

In 1847, a company was formed for the purpose of turning to account the 
water power supplied by the river CJonnecticut, buying up the water privileges, 
and purchasing land to form the site of a manufacturing town. 

The company subscribed a capital of $4,000,000, and was incorporated by 
the State of Massachusetts in 1847. 
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It succeeded in obtaimngthe water privileges, and upwards of 11,000 acreg^ 
of land, besides other tracts in the vicinity. A dam, more than 1,000 feet long, 
was constructed across the river, in the summer of 1849. 

The site of a town has been laid out with streets from 60 to 80 feet wide, 
calculated for a population of 200,000 inhabitants. It contains already 
upwards of 6000 inhabitants, and it is officially stated, that the average sum 
appropriated for the education of each child was in 1852, $3 72c. 

There is a 60 feet fall of water, which can be used by two sets of mills 
on diflferent levels, affording power sufficient to drive the machinery of 100 
large mills. 

60. Cotton Mills. — Two cotton mills employing 1,100 hands, a machine 
shop employing 365 hands, and a paper mill are already at work ; others are 
in Oie course of erection. 

One of the mills was spinning yarn, Nos. 70 and 90, and making it into 
cloth of excellent quality. 

Self-acting mules were used, and twelve piecers were minding 13,066 
spindles : three hanks per spindle were spun in a day of 11^ hours. 

One girl is able to weave of this yarn on four looms, 100 yards per day. 
Upwards of 70 girls were brought from Scotland a short time ago. 

The machinery is driven by turbine wheels. 

In some mills, gearing is employed for driving the heavy shafting, but 
generally belts are much preferred; of these, some had a breadth of 20 inches, 
and were driven at the speed of nearly 1 800 yards per minute. 

In some cases, in order to obtain sufficient adhesion, without having re- 
course to too tight a belt, the pulley is covered >rith leather, which is put on 
with white lead, and fastened with copper rivets. 

61. Hosiery. — A lai'ge establishment at Waterbury is occupied exclusively 
in the manufacture of under-vests and drawers. The cloth waistbands of the 
latter are stitched by sewdng machines, working at the rate of 430 stitches per 
minute. These machines have been worked with entire success for the last 
eighteen months. 

The manufactured goods and the se\ving machines are all that are shown 
to visitors. No stranger is ever permitted to see the hosiery looms ; workmen, 
directors, and president all enter into a bond not to disclose anything connected 
with the machinery of the company. 

62. Skirt Making by Machinery, New Haven. — In a shirt manufactory at 
New Haven, entire shirts, excepting only the gussets, are sewn by sewing 
machines. 

By the aid of these machines one woman can do as much work as from 
twelve to twenty hand sewers. The workwomen work by the piece, and are 
frequently able to finish their estimated day's work by two o'clock, and when 
busy, work overtime. ♦ 

63. New Cotton Gtw.— This gin has, instead of saws, a card cylinder 8 or 9 
inches in diameter, covered with coarse wire teeth, with considerably more bend 
or hook than the ordinary card tooth. The cylinder revolves against a spirally 
fluted cast-iron roller, the tooth being about ^ inch, and the space between 
the teeth ^% inch broad. 

To save the expense of turning and fluting the roller, it is cast in lengths 
of about six inches, which are bored and turned at the ends, and then put 
together, the tooth and space being left as they are cast. 

In contact with the card cylinder, a cylindrical brush, 28 inches diameter, 
is made to revolve. The card cylinder makes 200 revolutions, the fluted 
stripper 400 in a contrary direction, and the cylindrical brush 800 revolutions 
per minute. 

When the raw cotton is introduced with its seeds between the card 
cylinder and the stripper (which are placed so far apart as to stop the seeds 
from passing), the hooked teeth of the card take hold of the fibres and pull 
them from the seed, which is held up against the roller as long as aM fibres 
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ding <o it for the card teeth to hold by: the seeds are then released, and fall 
to the ground. The spirally fluted roller causes the position of the seed and 
cotton to be continually changing. 

The cotton fibres, as they are taken round by the teeth of the card 
cylinder, are brushed off by the rapid revolution of the cylindrical brush, and 
carried to the bin. 

The machine is about 60 inches wide, and can gin 1,500 lbs. of cotton per 
day. Its cost is $360 (^70). 



CHAPTER IX 

EAILWATS — RAILWAY OABRI AGES— LARGE POUR-MASTED SHIP — FIRE COMPAKIBS — 

FIRE ENGINES. 

64. Railways. — In the construction of railways, economy and speedy com- 
pletion are the points which have been specially coitsidered. It is the general 
opinion that it is better to extend the system of railways as far as possible at 
once, and be satisfied in the first instance with that quality of construction 
which present circumstances admit of, rather than to postpone the execution of 
work so immediately beneficial to the country ; to the future is left further 
progress and improvements. 

A single line of rails nailed down to transverse logs, and a train at rare 
intervals, are deemed to be sufficient as a commencement, and as traffic 
increases, additional improvements can be made. 

66. Railway Crossings. — Bridges are seldom thought necessary to carry 
the conunon highways across the railroads where they intersect, gates are 
even in many cases dispensed with, and a notice of ^^Look out for the locomo- 
tive when the bell rings " is considered a sufficient warning, and wayfarers are 
left to take care of themselves. Sharp curves and steep inclines are frequently 
submitted to for the sake of economy. 

66. Railroad Inclines. — ^The railroad that connects the eastern and western 
parts of Pennsylvania, bringing the towns on Lake Erie, and the great western 
rivers into direct communication with Philadelphia and the Atlantic, consists at 
present of a single line of rails carried over the lofty ridges of the AUeghany 
Mountains by a series of inclined planes. 

These are five in number, and the summit of the highest is 2,600 feet 
above the level of the sea. The trains are dragged up each incline by a rope 
attached to a drum worked by a stationary engine. 

They are drawn across the plateaux which intervene between the inclines, 
in some cases by horses, in others by small locomotives. A new road is, 
however, being constructed which will cross the mountains by one long winding 
incline. The ascent will be so gradual in its circuitous course, that a locomo- 
tive will be able to ascend and descend with its train of carriages. 

It is calculated that four hours will be saved by the substitution of this 
new route, and the dispensing with the stationary engines. 

It is doubtful whether the delay would not have been very considerable, 
had the construction of the railroad been postponed until means had been 
found for executing these great works in the first instance. 

67. Street Railroads. — ^It is a common practice to detach the carriages 
from the engine at the outskirts of towns, and draw them by horses along rails 
laid down in the streets. 

Many objections may be made to this system, and it seems on the whole 
disadvantageous; a circuit of rails carried round the town would be more 
preferablei 
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68. Railroad Car^.— The construction of the raikoad cars or carriages 
commonly used in the United States has been frequently described. 

They are very long, and are supported at each end on four-wheeled trucks^ 
on which they swivel when turning the sharp curves, which are of ordinary 
occurrence. 

A car constructed for 60 passengers measured 40 feet long, 8^ feet wide, 
and 6^ feet high, inside measure ; small benches with reversible bcu^ks, having 
each two seats, are ranged parallel to each other down both sides of the carriage, 
leaving a passage clear from the door at one end to that at the other. TBie 
car afforded upwards of 2,200 cubic feet of space, or 37 feet per passenger. 
Its weight was 11 tons, giving a dead weight of about S^ cwt. per passenger. 

The cost of a 60 passenger car is about $2,000 (400Z.) 

A contrivance has been lately tried for excluding the dust by connecting 
the different carriages together by india-rubber curtains at the ends, the air 
being admitted through the roof of the first carriage. 

The object sought to be obtained is, a current of air running through the 
entire train, and always setting outwards from the interior of the carriages. 
The results did not appear to answer fully the expectation which had been 
formed. 

69. A Four-masted Clippei' Ship. — A large clipper ship of 4,000 tons was 
being buUt at Boston ; the length of keel was 287 feet, length on deck 320 
feet, extreme breadth of beam 62 feet, and depth of hold 30 feet. Her keel is of 
rock maple in two thicknesses, the frame is of seasoned white oak, dowelled, and 
bolted together through the doweUing with 1^ inch iron. The frame inside is 
diagonally cross-braced with iron, the braces being 4 inches wide and 4 inch 
thick, bolted through every timber : these braces extend from the floor-heads 
to the top timbers, and form a perfect network of iron over all her frames fore 
and aft. 

She has five depths of mid-ship keelsons, each 16 inches square, three tier 
of sister keelsons, 15 inches square, bolted vertically and horizontally. There are 
four tiers of bilge keelsons on each side, 16 inches square. Ceiling from bilge 
to lower deck 16 inches, scarped and bolted edgewise. 

She has three full decks, securely £etstened with fore and aft knees ; the 
hanging knees are extra fastened, having in the lower hanging knees 18 bolts, 
l^inch iron ; middle deck, 20 bolts ; also upper-deck hanging kbees, 20 bolts, 
and all of oak. Beams in lower deck 14 by 16, in middle deck 16 by 17, in 
upper deck 12 by 16, and some 12 by 20 inches. Lower deck main hatch is 
14 by 20, middle deck 14 by 16, and main deck 14 by 11. . 

She has a hurricane-deck over all, merely for working the ship, thereby 
obviating the difficulty in obstructions from houses, spare spars, water casks, &c» 

Her main mast is 126 feet long, 98 above deck, diameter 44 inches ; mastB 
built of hard pine, to carry two stationary yards with trusses, the same as used 
on lower yards ; fore and main deck alike, and those on the mizen-^mast the 
same as those on the other masts above the lower yards, so that except the 
courses all her sails will have duplicates on every yard fore and aft. Her main 
yard is 110 feet long, the others in proportion; she will have a fourth mast, 
principally to lead the mizen-braces, to prevent the difficulty arising from 
mizen-braces leading forward, and hauling the mast out of place. 

The model of the ship was said to promise a combination of swiftness, 
buoyancy, and beauty that has never been excelled. I!^otwithstanding her vast 
size, such is her length and buoyancy that when loaded ready for sea her 
dr&ttght of water will not exceed 23 feet, a common draught for ships half 
her size. 

70. Mre Companies. — The fire companies are formed in many towns of 
volunteers, who do not receive pay, but enjoy certain immunities from taxes 
and militia service. 

The parade-day of the fire companies of a town is considered as a fete, the 
companies of other towns are invited to attend, and test the qualities of their 
respective engines in a trial as to which can throw the highest stream of water. 
At. a meeting of firemen, held in New Haven, 30 companies attended, each 
dressed in a distinctive uniform, and averaging about 60 strong. ^^ j 
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A prize was given to the company whose engine succeeded in throwing the 
highest stream of water. 

The engines played against a pole 160 feet high, through hose 460 feet 
long. Two engines, one having a 10-inch, the other an 8-inch cylinder, threw 
a stream 143 feet high, and carried off each a prize. These engines, however, 
were surpassed the following day by another engine with a lO^inch cylinder, 
which threw a stream over the pole. 



CHAPTER X. 

GOVERNMENT WORKS. 

Netv York, Boston, Washington, Springfield. 



71. Navy Yard, New York. — This navy yard is situated on Long Islands 
opposite the city. It covers a considerable extent of ground, and has many 
large storehouses and workshops, and gives employment to between 400 and 
600 men. 

It contains the most capacious dry dock in the United States, constructed 
to admit vessels of the largest size. 

They may be completely docked, and the water pumped out, in four hours 
and a quarter. The quantity of water to be removed is about 610,000 cubic 
feet. It is pumped out by a condensing engine, with a 60-inch cylinder 12 feet 
stroke, and 32 feet beam. 

The cut-off motion is self-adjusting, so that more steam is admitted into 
the cylinder as the height to which it has to pump the water increases. 

The framing of the engine is in the form of Gothic columns, supporting 
arches, all painted and bronzed. All the work not painted is highly poUshed. 

The whole is surrounded by a bronzed rail, and a cast-iron flooring, 
ornamented with stars in relief, covers the floor. 

The engine-house is about 60 feet square, and 60 feet high. The boilers 
are placed in a fire-proof room adjoining ; they are three in number, 26 feet 
long, 7 feet in diameter, and are ordinarily used at a pressure of 60 lbs. 

The engine works two draining pumps, each 63 inches in diameter, having 
8 feet stroke, one being connected to each arm of the beam. 

The whole cost of the dock and its appendages is estimated at $2,00>000 
(about X400,000). 

72. Navy Yard, Washington. — In this yard there are from 600 to 600 men 
in the various departments, employed in the manufacture of ordnance, marine 
engines, chain cables, anchors, &c. 

Experiments were being made with a large gun carrying 240 lbs. shot, 
and also with a pendulum mortar. 

The quality of the metal of which each gun is composed, is tested and 
registered, and a sample piece preserved. 

73. Boston Navy Yard. — The Boston Navy Yard is of great extenlii and 
. contains three large sheds for ship-building, one of which is now used as a store 

for timber ; another is occupied by the ship ^^ Virginia," which has been on the 

/ stocks for more than 20 years ; the third is empty. The manufacture of rope 

/ is carried on on a very extensive scale. A building 1,360 feet long, contains a 

J'ope waUk where a length of upwards of 1,200 feet of rope may be made. 

They have also the means of making 24-inch cables. ^ 

A set of machinery is used for making sheaves for ship blocks. An 
ingenious machine was employed for boring the sheaf, and recessing it on both 
sides for receiving the bush. Two lathe headstocks are mounted on a frame^ 
and carry the small revolving cutters for making the recesses. An ujaiversal 
concentric chuck with three ^^jaws," having a large hole in its centre, is mounted 
between the headstocks. This ^^^igh^he work, and has a vertical adjustment. 
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74. Springfield Armoury. — Springfield Armoury is beautifidly situated on 
an eminence overlooking the town. The various buildings together form a 
quadrangle ; the grounds, which are tastefully laid out, occupy an extent of 
about 40 acres. 

I was conducted over the establishment by the Commanding Officer, 
Colonel Ripley, and the master machinist, Mr. Buckland, who is the inventor of 
the principal machines employed in the manufacture of fire arms. 

The front building, which has a handsome centre tower, is used as an 
arsenal for muskets. It contains 100,000 muskets, stacked with beautiful 
uniformity. 

The barrels are made in mills, situated on the banks of a small river at 
some distance. The lighter parts of the musket, as the stock, the lock, 
gtiards, &c., are manufactured in the workshops attached to the Armoury. 

The machines employed in the manufacture of the musket stocks are 
worthy of particular notice. By the kind courtesy of Colonel Ripley, facilities 
were afforded me for observing the time occupied in each operation. 

The stocks are purchased rough from the saw for 28 cents (or Is. 2d.) each. 



1. They are roughly turiied in Blanchard*s machine, which has heen in operation 

nearly 30 years 

2. While one stock is being turned, the attendant is able to face and slab another 

by a circular saw . . . . . . . . . . 

3. The stock is next taken to what is called a " spotting*' machine, where the sides 

are cut flat in different parts, to serve as bearings, or points to work from in 
future processes ; this is done by 2 pairs of horizontal cutters, one pair at each 
end, and 3 single cutters in the centre 

4. Next to a " barrel-bedding" machine, where a groove is cut for the barrel ; this 

is done by 4 bits set wiih their guides in a row, in a sliding frame combined 
with a horizontal cutter, with a vibratory motion given by hand for shaping 
the groove conically, and a vertical bit for recessing 
The next operation, that of finishing the groove by chisel, is performed by hand 
in 1 min. 42 sec. . . . . . . 1 min. 42 sec. 

5. The stock is then sawn to the required length 

6. A '* bed** is next recessed for the side plate, the sides of the stock are flattened 

by 2 vertical cutters, and the bed is recessed- by a horizontal bit 

7. The edges of the stock are then faced by a horizontal cutter 

8. The stock is next taken to a butt-plate machine, where a bed is recessed and 

screw-holes made for the butt-plate by a horizontal bit and screw, and also a 
vertical bit and screw 

9. Next to a '* band-fitting *' machiue, where 3 horizontal cutters cut 3 straight 

bands, and a fourth bevils the upper or bayonet band 

10. Next to a "band-finishing " machine, where 4 horizontal cutters round off the 

parts intervening between the bands 

11. The stock is then turned a second time, in order to smooth its surface, Ist from 

the butt to the breech tang 

12. 2nd, from the breech tang to the end of the stock 

13. It is next taken to the " lock-bedding '* machine, where the bed for the lock is 

recessed and shaped by 5 vertical bits set with their guides in a circular 
frame, at equal distances from each other. The driving-strap is made to run 
on a loose pulley fixed above the circular frame, and as each bit is brought 
into operation the band drops from the loose pulley on the driving pulley of 
the bit which is brought underneath it, and is raised, when the operation is 
finished, to its former position, ready to descend on the puUey of the next bit. 
The cuttings are blown away by 2 fan-pipes 

14. Next to the " guard-bedding ' machine, it was similar in its construction to the 

former, but it carried 4 bits instead of 5, and recessed and shaped the bed for 
the guard 

15. The holes for the side screws were then bored 

then for the tang screw 

16. The stock was lastly taken to the " band, spring, and ramrod-fitting** machine. 

A vertical revolving cutter grooved recesses for the band-springs, a horizontal 
catter recessed the groove for the barrel 
A hand operation then Wished off the whole. 

Time> 35 seconds . . . . . . . . 35 sec. 

* 
To^ time of machine operations 
Ditto hand ditto 



Allowance][for double sunultaneous operations during turning 

Mail's time given to the whole operations of making a complete musket-stock 
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The complete musket is made (by putting together the separate parts) in 
3 minutes. All these parts are so exactly alike that any single part will, in 
in its place, fit any musket. 

The general principle adopted in the construction of these machines is 
that of guiding the cutter in its course, by a shaper or *' former," that is, a 
pattern made exactly of the form in which it is required that the work should 
be shaped. 

The number of muskets made in the year 1862 amounted to 19,800. 

75. Coast Survey Office, Washington, — ^Workshops are attached to the 
Coast Survey Office, where copies of the standard weights and measures of the 
United States are made. The office supplies the capital of every State in the 
Union, in addition to the standard weights and measures, with three very 
accurate balances. 

Ifo. 1 is constructed to weigh from SOlbs. down to lOlbs. 
^o. 2 to weigh from lOlbs. to lib. 
No. 3 to weigh from lib. to nj^^o^ oz. 

The estimated cost of the three is $4,600, about 900Z. The latter balance 
was tested, and deflected by the -nii^oo ^z. In weighing 1 lb., the effect of the 
addition of ^ o grain was instantly visible. 

When the balance is not in use, the beam is made to descend by means of 
a screw, so that two external cones, placed on its under side, rest in two internal 
cones fixed on the supporting frame. Two steel discs attached to the chains of 
the scales are, by the same screw, made to descend, and rest upon the frame. 
Thus the whole balance is supported, and there is no continued strain on the 
knife edges. 

A lever worked by hand acts upon the two short vertical rods placed under 
the scales, and adjusts themv evenly before commencing the operation of 
weighing. 

The balance stands on four feet, each adjustable by screws. 

The full set of standard weights and measures supplied by the oflSce 
consists of — 

1. A set of standard weights from lib. to SOlbs. avordupois; and lib. troy. 

2. From loz. down to :^^^ oz. troy. 

3. A yard measure. 

4. Liquid measures. The gallon and its parts do^m to half-pint inclusive. 
6. A half-bushel measure. 

Twenty-one States have been supplied, and other sets are being prepared 
for the remaining States. There are 13 workmen employed. 

The United States standard yard has been obtained from a 7 feet standard 
procured from England. 

It is made of gun-metal, about 2 inches broad and § inch thick, and has a 
thin strip of silver, \ inch broad, let into it through its entire length. It is divided 
into small divisions, each being an aliquot part of an inch. The standard was 
obtained by taking the mean of a great number of measurements made from 
different points in the 7 feet scale. 

A set of standards has been presented to France, and a set of French 
standards was presented to the United States in return. 

It is a matter of surprise that while the people of the United States have 
long felt and appreciated the benefits of their decimal monetary system, the 
old English system of weights and measures has not yet been abolished by the 
Legislature. Its inconveniences are much compliained of, and custom has tried 
to remedy its evident defects to a great extent by adopting the plan of 
reckoning by lOOlbs. (instead of the cwt. or 112 lbs.) and by lOOOlbs. 

Monetary accounts are kept, and calculations are made with the greatest 
facility in dollars and cents, the dollar (45. 2d.) being divided into 100 cents 
(a cent \d). Convenient coins called ^^ dimes" are in circulation, 10 cents 
being equal to one dime, and 10 dimes making a dollar. Quarter dollar and 
half dollar pieces are also commonly used ; there appears to be no reason why 
a decimal system would not afford equal advantages, if applied, as it doubtless 
will be eventually, to the scales of weights and measines. 
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The Coast Survey Office has custody of two instruments used in 
measuring by means of end measurements. A base line 7 miles long, was 
measured on an island near Charleston, in about six weeks. The measuring 
ijastruments were supported on two adjustable stands. 

They were made on the compensating principle, and inclosed in a double 
case of tin, to prevent, as much as possible, their being affected by changes of 
temperature. The ends of the instruments were of agate, one flat, the other 
having a knife edge. The latter was made to slide, and was connected by a 
bell- crank lever to a spirit level, which indicated when the end measures were 
in contact, according to the method employed; by Bessel, in making standard 
measures in Prussia. > 



CHAPTER XI. 



ELECTBIO TELEQBAFHS. 



76. The advantages to be derived from the adoption of the EHectric 
Telegraph, have in no country been more promptly i^ipreciated than ia ike 
United States. A system of communication that annihilates distance, was 
felt to be of vital importance, both politically and commercially, in a comitry 
so yast, and having a populaation so widely scattered. It met accordingly 
with great encouragement, both from the federal Government at Washington 
and from the local Governments of the various States. 

Distances are now to be measured by intervals, not of space, bui of timer 
to bring Boston, ]S"ew York, and Philadelphia into instantaneous communica^ 
tion with New Orleans and St. Louis — to centralize in Washington, at any given 
moment, information gathered simultaneously from ihe far comers of the 
thirty-one provinces of the Union, is to extend throughout the confederacy 
bonds of the most intimate connexion. 

In the operations of conamerce, the great capitals of the Iforth, South, 
and West are moved, as it were, by a common intelligence; information 
respecting the state of the various markets is readily obtained, the results of 
consignments may be ciJculated almost with certainty, and sudden fluctuations 
in price in a great measure provided against. 

If, on the arrival of an European mail at one of the northern ports, the 
news from Europe report that the supply of cotton or of com is inadequate to 
n^eet the existing demand, almost before the vessel can be moored intelli- 
gence is spread by the Electric Telegraph, and the merchants and shippers 
of New Orleans are busied in the preparation of freights, or the com- 
factors of St. Louis and Chicago, in the far west, are emptying their granaries 
and forwarding their contents by rail or by canal to the Atlantic ports. 

There may be, no doubt, similar general advantages derived everywhere 
from the introduction of the Electric Telegraph, but they are such as affect 
with peculiar benefit a country like the United States, consisting of confederated 
provinces, differing one from another in climate, in productions, in laws, and 
institutions, and in some cases in the character of their inhabitants. 

77. The inti-oduction of so important a system was not left to the unaided 
exertions of private enterprise. In 1844, Congress made a liberal grant in 
order to put in operation the first telegraph line that was erected in the States 

that between Washington and Baltimore— and before seven years had elapsed 

the Committee on Post Offices and Post Roads presented to the Senate, in 1851, 
their report on the route which they had selected for a gigantic telegraph line, 
nearly 2,500 miles in length, connecting San Francisco with Natchez on the 
Mississippi, and thence with the vast network of lines that already covered the 
Atlantic States. Such was the rapid development of this system of communica- 
tion, supported by the federal Government, and fostered by that of individu^ 
States, which passed general laws authorising the immediate construction of 
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tdegraph lines, wheFerer they woidd be conducive to the interest of the public, 
and affording every facility to the formation of companies for that purpose. 

K a company, or even a private individual, should propose to construct a 
telegraph line, and can show that it would be beneficial to t^ pubHc (and as to 
this proof there is generally but very litlie difficulty), he may obtain ^an Act 
authorising him to proceed, as a matter of course ; no private iitterests can 
oppose the passage of the line through any property ; there are no oomnidttees, 
no counsel, no long array of witnesses and expensive hearings ; compensation 
is made simply for damage dcme, the amount being assess^ by a jury, and 
generally on a most moderate estimate. With a celerity tiiat is surprising a 
company is incorporated, the line is built, and operations are conmieDoed., 
Similar facilities are also afforded in many of the States, by general laws autho- 
rising the construction of railroads. 

78. There are in the United States between 20 and 30 joint-stock electric 
telegraph companies, and an endeavour is now being made to amalgamate them 
into one company. The systems generally in use are those of Morse, Bain, and 
House. 

The conflicting claims of these three systems have formed the subject of 
protracted litigation, and, without going into minute details, it may be sufficient 
to mention the distinctive features of each. 

Professor Morse employs receiving magnets which close local circuits 
attached to each telegraph office, and so charge another magnet called the 
register magnet^ this acts upon an armature attached to a lever which presses 
down a metallic point upon a cylindrical roller, a strip of paper is passed at an 
imiform rate between the metal point and the roller, and by the indentation of 
lines and dots, representing letters of the alphabet, the message transmitted is 
registered at the rate of about 20 words per minute. 

It has been also found practicable to receive and tmderstand messages by 
merely listening to the click of the armature, and the attendant "writes 4owb 
&e words of the message, trusting solely to his ear for interpreting them 
correctly. 

The cost of a Morse Register is about $40, £8- 

The system patented by Mr. Bain is called the Electro-chemical Telegraph. 

He employs a metal disc, carrying a prepared sheet of paper, on which Hues 
and dots are marked by the decomposition of a metallic Tpoint, acted upon by^m 
eledaic current. 

The metal disc revolves at an unifonn rate by the agency of clock-work, 
and the point or pen is made to move over the paper laid on the disc in the 
direction of a spiral. 

No receiving magnet is necessary, and a comparatively weak current of 
electricity, traversing long wires, leaves instantaneously a mark upon the 
prepared paper. 

The system is capable of being so modified as to transmit messages »with 
great rapidity^. Spaces representing alphabetic lines and dots are punched out 
from a long strip of paper, called the message-strip ; this is passed rapidl^^ 
between a cylinder and a toothed lever connected respectively with the electrodes 
of a battery ; when the tooth of the lever falls in the i^Mices punched in the 
strip, it will be in connection with the cylinder, and close the circuit ; when the 
paper (which, being dry, is a non-*conductor) intervenes, the circuit will be 
fapoken. When the circuit is closed, the pen fixed at the other end. of the wire 
will mark on the paper lines and dots exactly corresponding to those pimdied 
out of the message-strip. 

In Mr. flouse*s system the message is printed by the telegraph instrument 
iteelf. The electric current is made to aict by ra|Nld pulsations on an ^' azcial 
naagnet" that opens and doses a valve comieeted with a j^eumatk printings 
Bia^dne. 

The machine, which is ably contrived, is woiked by manual ;power, 4md 
prints messages at the rate of about 20 words per minute ; its cost is about 
$2ft0 (JUO). 

Orove's batteries are generally used in<all the ^feiusam. 

7S. The aggregate length ef the ctelegiapb 'lanes in the United StatM 
exceeded^ in 18^ l&fX^ imles^^ whichr- 
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12^24 were worked on the system of Morse. 

1,199 . . • Bain. 

1,368 . . . House. 

These numbers have been considerably increased this year, and many amalga* 

mations of the different companies working under Morse's and Bain's patents 

have been made. \ 

In November, 1852, eleven different companies had offices in N^ew York. 
Extracts from the annual reports of two companies, one whose line extends 
from K"ew York to Washington, in competition with a rival line ; the other, a 
western company, whose line connects Pittsburg with Louisville, will serve to 
give an idea of the amount of business carried on. 

80. New York and Washington Line. — ^Messages are charged at the rate 
of 60 cents (2«. Id.) for 10 words, and 6 cents {2\d.) for every additional word, 
for transmission from New York to Washington, a distance of 270 miles. 

Messages. Receipts, 

la the month of July, 1851, there were sent 13,463, producing ^4,99 1 62, 

about £1,000 
„ „ January, 1852, „ 23,962, „ $11,352 97, 

about £2,230 
„ „ June, 1852. „ 25,298, „ $11,832 03, 

about £2,360 



Total for year ending June, 1852 .• 253,857, „ $103,232 37, 

about £20,000 

file capital of the company is $370,000 (about ^670,000) ; it has 7 wires 
from K"ew York to Philadelphia, 6 from Philadelphia to Washington, connecting 
together 13 stations. 

The number of persons employed on this line, including the staff of clerks 
and out-door surveyors and messengers, amounts to 125. 

It should, however, be borne in mind that the distances through which 
messages have to be transmitted in America are so great that a slight delay in 
time is not of that immediate importance which it is in our own country ; 
especially when it is considered that in England the great proportion of business 
is crowded into the ^* oflSce hours " of the day, t^hile in America it is spread 
over the entire 24 hours. 

The average cost of constructing the line is estimated at $186 per mile. 

7. Pittsburgh and Louisville Telegraph Line : — 

Length of line, 450 miles. 
Words transmitted in 1850, 3,602,760. 
Total receipts . . $73,278, 

about £14,500. 

81. The most distant points connected by electric telegraph in North 
America are Quebec and New Orleans, which are 3,000 miles apart, and the 
network of lines extends to the west as far as Missouri, about 500 towns and 
villages being provided with stations. 

There are two separate lines connecting New York with New Orleans, one 
running along the sea-board, the other by way of the Mississipi, each about 
2,000 miles long. Messages have been transmitted from New York to New 
Orleans, and answers received, in the space of three hours, though they had 
necessarily to be written several times in the course of transmission. 

When the contemplated lines connecting Califomia with the Atlantic, and 
Newfoundland with the main continent, are completed, San Francisco wUl be 
in communication with St. John's, Newfoundland, which is distant from Galway 
but five days' passage. It is, therefore, estimated that intelligence may be 
conveyed from the Pacific to Europe, and vice versa, in about six days. 

82. The cost of erecting telegraph lines varies according to localities, but 
the expenses upon the whole are estimated to average about $180 (about £S6) 
per mile throughout the States; the moderate amount of this estimate is, in a 
great measure, to be attributed to the facilities afforded by the general 
telegraph laws for the formation of companies and the construction of lines. 
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The electric telegraph is used by all classes of society as an ordinary method 
of transmitting intelligence. 

Government despatches and messages^ involving the life or death of any 
persons^ are entitled to precedence, next come important press communications^ 
but the latter, if not of extraordinary interest, await, their regular turn. 

The leading newspapers of New York contribute jointly towards the 
expenses of daily telegraphic communications. The annual sum paid by the 
** Associated Press '' averages $30,000 per annum. 

The following is the tariff for the press despatches : — 





Under 


200 miles, 


I cent per word 


wee 


Q 200 and 


500 


99 


2 


9t 99 


»f 


500 ,. 


700 


»t 


3 


»9 99 


» 


700 ,. 


1,000 


>♦ 


4 


99 99 


99 


1,000 „ 


i.aoo 


9» 


5 


99 >9 


*9 


1,500 „ 


over 


99 


6 


9» 99 



Assuming 3 cents as the mean average, the total amount of matter received by 
telegraph for the ^^ H"ew York Associated Press " amounts to a million words 
per annum, or about 600 columns of a London newspaper of the largest size, 
averaging about two columns per day. 

Supposing six papers to be associated together, the share of each would 
annually amount to about $5,000, or £1,000, for two columns of telegraphic 
intelligence daily. 

Commercial men use the electric telegraph in their transactions to a very 
great extent. In 1852 there were transmitted by one of the three telegraph 
lines that connect New York and Boston between 500 and 600 messages daily. 
The sums paid on this line by some of the principal commercial houses who 
used it averaged in 1852 for each from $60 (£12) to $80 (about £16) per 
month. 

On other lines the leading commercial houses were estimated to pay 
from $500 to $1,000 (£100 to £200) per annum for telegraphic despatches. 

83. Interruptions occur most frequently from the interference of atmo- 
spheric electricity ; in summer they are estimated to take place on an average 
twice a week, but many contrivances have been adopted for obviating this 
inconvenience, such as lightning arrestors, &c., which are generally known; 
the number of interruptions have been thereby reduced about 30 per cent. 

Other accidental causes of interruption occur irregularly from the falling 
of the poles, the breaking of the wires by falling trees, and, particularly in 
winter, from the accumulated weight of snow or ice. 

The electric current is made to act through long distances, by using local 
and branch circuits, and relay magnets, in those systems where it would be 
otherwise too weak to operate effectually. 

In Mr. Bain's system, a weak current is found suflScient for very long 
distances ; between New York and Boston, a distance of 270 miles, no branch 
or local circuit is required. In some cases, where both Morse's and Bain's 
telegraphs are used by an amalgamated company in the same office, it is found 
convenient, in certain conditions of the atmosphere, to remove the wires from 
Morse's instruments, and connect them with Barn's, on which it is practicable to 
operate when communication by Morse's system is interrupted. 

It is generally believed that by laying insulated wires underground 
the interruptions will be reduced so as to be altogether inconsiderable. The 
expense of the process, however, is regarded as a great impediment in the 
United States, where cheapness of constiniction is an object of the highest 
consideration. 

84. The application of the electric telegraph is not confined to the trans- 
mission of messages from one part of the States to another : in the form of a 
local or municipal telegraph, it is employed as an important instrument of 
regulation and intelligence in the internal administration of towns. 

No adaptation of the system can be more interesting and useful than that 
which is made for the purpose of conveying signals of alarm and intelligence 
in the case of fire. 

This system has been very completely developed in Boston. 
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The city is divided into seven districts, each provided with a powerfiil 
alarm bell. Every district contains several stations, varying in number aecoid- 
-ing to its size and population. There are altogether in the seven districts 
42 stations. All these stations are connected with a chief central office, to 
which intelligence of fire is conveyed, and from which the alarm is given ; two 
telegraph wires are employed, a return wire being used to complete the 
cttcuit, and provide as completely as possible against accidental interruption 
or confusion. 

At each of the 42 stations, which are placed at intervals of 100 rods 
throughout the city, there is erected in some conspicuous position a cast-iron 
box containing the apparatus for conveying intelligence to the central office. 
The box is kept locked, but the key is always to be found in the custody of 
some person in the neighbourhood, whose address is painted on the box 
door. 

On opening this door, access is gained to a handle which is directed, by a 
notice painted above it, to be turned slowly several times. The handle turns a 
wheel that carries a certain number of teeth, arranged in two groups, the 
number of teeth in one representing the district, in the other, l^e station ; 
these teeth act upon a signal key, dosing and breaking the circuit connected 
with the central office as many times as there are teeth in the wheel Signals 
are thus conveyed to the central office, and, by striking the signal bell a certain 
number of times, the district and station from which the signal is made is 
indicated. 

An attendant is always on the watch at the central office, and on his 
attention being called to the signals by the striking of a large call bell, he 
immediately sets in motion his alarm apparatus, and by depressing his telegraph- 
key, causes all the alarm bells of the seven districts to toll as many times in 
quick succession as will indicate the district where the fire has occurred, the 
idarm being repeated at short intervals for as long a time as may be necessary. 

The signal-boxes erected at the stations contain, in addition to the signaJ* 
handle, a small electro-magnet, an armature, and a signal-key, so that full and 
particular communications can be made between each box and the central 
staftion, the clicks of the armature forming audible signals. They have also an 
i^aratus called a '^ Discharger of Atmospheric Electricity," for preventing the 
occurrence erf injuries during thunderstorms. 

By this system certain information is given to the central office at the 
earliest possible moment of the exact locality in which a fire may have broken 
out, and the alarm is immediately spread over the entire city. 

Every (me who is aroused by the alarm is enabled to tell at once whether 
interest or duty calls him to the scene of action, and the exact point to which 
assistance is summoned. Should the alarm be given in the ni^t, those whose 
attention is awakened may ascertain from ike tolling of the bell the precisie 
quarter in which danger threatens, and should they have been needlessly 
disturbed, may rest in peace, and find in the knowledge that they and theirs at 
least are in safety, a consolation for broken slumbers. 

85 Telegraph wires in towns are almost universally carried along the tops 
of houses, or on poles erected in the streets, instead of being conveyed in pipes 
underground- So little difficulty is met with on the part of proprietors of 
houses, that telegraph lines are in some cases erected by private individuals for 
their own particular use. As an instance, may be mentioned the case of a large 
manufacturer in New York, who has an office in one part of the city, while his 
works lie in a contrary dkection. In order to keep up a direct conmiumcafticm 
between both, he has erected a telegraphic wire at his own expense, and earned 
it over the tops of the houses intervening between his office and his worfa, 
having obtained without any trouble the permission of their various owners. 

66. It has been already stated that the number of miles of telegsa^ lines 
erected an the United States exceeded, in 1852, 15,000 ; and it may be useful, 
in conclusion^ to giT<e a list ij£ them, joid the aamter of wires they hid each isa 
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Morse Lines. 

1. New York to Boston, vid Springfield. 

2. New York to Buffalo, vid Troy . . 

3. New York to Dundirk 

4. New York and Erie Railroad Telegraph 

5. New York to Washington, vid Baltimore 

6. New York to New Orleans (sea-board) 

7. Boston to Portland, vid Dover 

8. Philadelphia to Lewiston, Del. 

9. Philadelphia to Pittsburgh, vid Harrisburg 

10. Philadelphia to Pottsville, vid Reading 

11. Baltimore, vid Wheeling, to Cumberland 

12. Baltimore to Harrisburg, vid York, Pa. 

13. Washington to New Orleans, vid Richmond, Pa. 

14. Harpers Ferry to Winchester, Pa. 

15. York to Lancaster, vid Columbia, Pa. 

16. Reading to Harrisburg 

17. Pittsburg to Cincinnati, vid Columbia 

18. Cincinnati to St. Louis, vid Vincennes 

19. Cincinnati to Maysville, Ky., vid Ripley 

20. Columbia to New Orleans, vid Natchez 

21. Cincinnati to St. Louis, vid Indianopolis 

22. Cincinnati to Sandusky 

23. Cincinnati to Dayton and Chicai>^o (Ohio wire) 

24. St. Louis to Chicago, vid Alton, I. M. 

25. St. Louis to Independence, Mobile 

26. Alton to Galena, vid Quincey 

27. New Orleans to Balize 

28. Cleveland to Cincinnati 

29. Cleveland to Pittsburgh 

30. Cleveland to Zanesville 

31. Zanesville to Newark 

. 32. Toledo to Terra Haute, vid Fort Mayne 

33. Sandusky to Mansfield 

34. Columbus to Poi*tsmouth, O. 

35. Columbus to Lancaster, O. 

36. Lancaster to Logans Port 

37. Milwaukie to Green Bay 

38. Milwaukie to Galena, vid Madesa 
36. Banesville to Marietta 

40. Buffalo to Milwaukie, vid Clevelsnd and Chicago 

41. Buffalo to Queenston, Canada, vid Lockpert » . 

42. Buffalo to Detroit, vid Cleveland 

43. Syracuse to Oswego, N. Y. 

44. Troy to Montreal, vid Burlingrton 

45. Portland to Calais (Maine) 

46. Calais to Halifax, vid St, John's . . 

47. Worcester to New Bedford, vid Providence 

48. Worcester to New London, vid Norwich 

Total 



Bain Linbs (sonie of these are now annlgaiiiated with ihe 
Morse Lines). 

1. New York to Boston (Merchants) 

2. New York to Buffalo 

3. Boston to Portland 

4. Boston, vid Burlington, to Ogdensbsr^h 

5. Troy to Saratoga 

Total 



No. of 
Wire*. 



3 
3. 



House Lines, belonging to one Company. 

1. New York to Washington 

2. New York to Boston 

3. New York to Buffalo 

4. Buffalo to Cincinnati 

Total 

These lines are being rapidly extended. It is intended to 
connect Cincinnati with Louisville and St* I^uis. 



61 



2 
2 
3 

1 



Length iu 
Miles. 



250 

513 

440 

460 

260 

1,966 

100 

12 

309 

98 

324 

72 

1>716 

32 

22 

51 

310 

410 

60 

638 

400 

218 

100 

330 

. 25 

380 

90 

125 

150 

150 

40 

300 

40 

90 

25 

15 

200 

250 

66 

400 

48 

400 

40 

278 

360 

400 

97 

74 



13,124 



250 
513 
100 
360 
36 



1,249 



260 
^0 

513 
325 



1,348 
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Cakadian Lines. 




• • 


No. of 
Wircf. 


LenetUin 


1. Quebec to Suspension Bridge, Niagara 

2. Quebec to New Brunswick Frontier 

3. Montreal to No. 7 Stote Line, Highgate 

4. Montreal to Bytown 

5. Hamilton to Port Sarina, on L. Huron 

6. Niagara to Chippewa 

7. Brantford to Simcoe 

8. Kingston to Hamilton 




155 

220 

47 

115 

143 

14 

33 

256 


Canadian Lines 
Morse- do. 
Bain do. 
House do. 




983 

13,124 

1,249 

1,348 


Total Lines in North America 




16,704 



CHAPTER XII. 



THE PATENT SYSTEM. 



87. The patent system of the United States is based upon the first Article 
of the Constitution, which says : — 

"The Congress shall have power to promote the progress of science and 
the useful arts by seeming, for limited times, to authors and inventors the 
exclusive right to their respective writings and discoveries." 

Letters patent, securing this exclusive right, and extending to all the 
States of the Union, are granted by the federal Government. The Patent 
Office, from which they issue, is attached to the department of State, and its 
chief officer, "called the Commissioner of Patents, is appointed by the 
President, by and with the advice of the Senate." 

All patents are issued in the name of the United States, signed by the 
Secretary of State, and countersigned by the Commissioner of Patents. 

" All actions or suits, arising under any law granting or confirming to 
inventors the exclusive right to their inventions or discoveries, are originally 
cognizable by the Circuit Courts, and an appeal lies to the Supreme Court of 
the United States." 

The Patent Office is conspicuous among the public buildings of Washington 
for the beauty of its architecture ; it is built of white marble, and modelled 
after the Parthenon at Athens. When completed, it will be quadrangular, 
having a fi-ontage of 413 feet, with a depth of 280 feet, and inclosing an open 
court, having an area of 270 feet by 112 feet. The principal entrance leads 
into a hall, round which are ranged glazed cases, containing models of inven- 
tions. From the right of the hall branches off a passage, on each side of which 
lie the various offices of the commissioner, examiners, and clerks, and the 
library. On the left are three large rooms, appropriated to the reception of 
models of all the inventions patented in the United States. At the extreme end 
of the hall is a double staircase leading to the superior apartments, one of which 
is used as a museum. 

The various departments have each their respective offices; in some the 
applications for letters patent are received, in others the alleged inventions are 
examined (each examiner taking some particular subject), in others the 
drawings and specifications are preserved in portfolios, which slide on rollers in 
deep cases. There is also an extensive library, to which large additions are 
being continually made, for official use, and the convenience of applicants for 
patents. 

The model-rooms contain upwards of 23,000 models, arranged in large 
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glass cases^ but there is no catalogue to assist or guide those ^o seardi fSor 
any particular model that may be required for inspection. 

It not unfrequently happens that the subject of a patent undergoes 
considerable modification in the case of "additional improvements" being 
added, or when the letters-patent are " re-issued," so that the n^odel in such a 
case does not eventually represent the invention for which the patent is virtually 
granted, and is therefore useless. If, however, the models were to be so 
classified that those which are valuable were separated from those which are 
worthless, and arranged in appropriate and distinctive series, they woidd then 
exhibit, step by step, the progress which had been made in the particular art 
or manufacture to which they belong, and with the aid of a well-digested 
catalogue they would be of great national utility. . . But an assemblage which 
comprehends indiscriminately models of every patented invention must, sooner 
or later, become so large that confusion only can result, and all practical pur- 
poses of utility must be defeated. 

The models of the inventions for which patents have been refused are kept 
in the basement vaults, and it is doubtful if they serve any purpose sufficiently 
useful to repay the trouble of preserving them. 

88. The Official Staff of the Patent Office is at present composed of — 



The Commissioner, 


receiving 


The Chief Clerk 


99 


Six Examiners 


99 


One Assistant, Class IV. 


» 


Twelve do.. Class III. 


99 


Seven do.. Class 11. 


99 


Librarian 


99 


Machinist 


99 


Agricultural Clerk 


99 



$3,000 per 


annum. 


2,000 


99 


2,500 


99 


1,800 


tt 


1,500 


99 


1,200 


99 


1,200 


» 


1,250 


99 


1,500 


» 



Twenty temporary Clerks at a variable salary. 

The total amount of official salaries was, m 1852, $66,064 (about £11,200). 
The amount of business transacted in the office in 1852 will appear from 
the following statement : — 

Applications for patents pending January 1852 . . • • . % 155 

Applications received during 1852 .. .. .. .. 2,639 ' 

Patents issued . . . . . . . . . . . . 1,020 

Rejections and suspensions . . . . . • . . . . 1,293 

Applications undecided . . . . • • . . . . 481 

Among the patents issued are reckoned — 

Re-issues . . . . . . . . . * . . ..18 

Additional improvements . . . . . . . . . . 4 

Extensions . . . . . . . . . • • . . . 3 

Designs . . . . . . . . . . . • • • 107 

There were also filed — 

Caveats . . . . . . . . . . . • . » 996 

Disclaimers . . . . . . . . , . • • . • 2 

Patents expired . . . . . . . . . . . . 525 

In order to convey a general idea of the different classes of invention for 
which the patents were granted, and the number in each class during the year 
1852, they will be given in the classified form adopted in the Patent Office. 

Class 1. Agricultural implements .. .. ..114 

„ 2. Metallurgy manufacture of metals, and instruments therefor . . 125 

„ 3. Textile manufactures and machines for preparing fibrous substances 69 
., 4. Chemical process manufactures and compounds, inclu«ling medi- 
cines, dyeing, colour-making, distilling, soap and candle-making, 

mortars, cements, &c. . . . . . . • • 50 

., 5. Calorifics, comprising lamps, fireplaces, furnaces, stoves, prepara- 
tions of fuel, &c. . . . . . . . . 50 

„ 6. Steam and gas-engines, boilers and furnaces . . . . 36 

„ 7. Navigation and maritime implements, vessels, diving apparatus, 

life-preservers, &c. . . . . . . . . 23 

,, 8. Mathematical, philosophical, and optical instruments, clocks, &c. . 27 

G 
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Class 9. CiTil engineering and architecture, and apparatus . employed on 

railroads; bridges, waterworks, &c. • * . . . . 32 

„ 10. Land conveyances, roads, vehicles, wheels, &c, . . . . 72 

„ 11. Hydraulics and pneumatics, water-wheels, wind-mills^ apparatus 

for raising or delivering fluids . . . . . . 16 

„ 12. Lever screw, and mechanical power applied to pressing, weighing* 

raising and moving weights • • . . . . 12 

„ 13. Grinding-mills, gearmg, grain-mills, and mechanical movements 

and horse powers . . . . . . . . 41 

„ 14. Limdber-machines for dressing wood . • . . • • 44 

., 15. Stone and clay manufactures, pottery, glass, bricks, stone-dressing* 

cements, &c« . . . • • • . . 29 

„ 1 6. Leather-dressing and manufactures, boots, harness, &c. . . 26 

„ 17. Household furniture, domestic implements, feather-dressing mat- 

tresses •• •* •• •• *• 4o 

„ 18. Fine arts, music, painting, sculpture, engraving* books, paper, 

printing, binding, jewellery . . . • • . 48 

„ 19. Fire-arms, implements, and munitions of war • • . . 7 

„ 20. Surgical and medical instruments, trusses, bathing apparatus, &c. 13 
„ 21. Wearing apparel, toilet articles, and instruments for manufacturing 

them •• .. •• •• ..16 

„ 22. Miscellaneous . . . . • • . . 20 

913 
Designs, &c. . • ; • , • 107 

• Patents issued • • . . . . 1,020 

89. Persons entitled to Apply for Letters Patent. — ^An original inv^itor 
only is entitled to apply for a patent ; the mere introducer of an invention has no 
claim whatever. 

Every applicant is required to make oath ^^ that he verily believes himself 
to be the true and first inventor/' and whenever it appears that the inventor did 
so believe at the time of his application^ the subsequent discovery that the 
invention had been used abroad will not invalidate his patent, provided it does 
not appear that the invention had been patented, or described in a printed 
publication. 

If the inventor shall have assigned his entire interest previous to the 
application, and the assignment has been recorded in the Patent Office accord- 
ing to law, the patent will be issued to the assignee, but the inventor must still 
sign the application. 

Upon the decease of an inventor, his legal representatives may (on the 
same conditions on which the inventor, if living, would stand) obtain a patent 
for the benefit of his heirs or devisees, even though the inventor had not during 
his lifetime taken any steps towards securing a grant. 

Foreigners who have resided for one year previous to their application, 
and have made oath of their intention to become naturalised, have all the 
privileges of citizens. 

90. Subject-matter of Letters Patent. — It has been said that a patent is only 
granted for a hondjide invention, and not for a mere introduction. 

In other respects there is not much difference between the law of England 
and that of the United States. 

It should be remarked, however, that all applications for grants are rejected 
in which the examiners of the Patent Office believe that they can discover any 
*' double use," that is, an application of an old contrivance to a new purpose : 
so rigidly is this rule followed out, that in some instances patents have been 
refused for inventions confessedly valuable, and producing new manufSetctureat 
because in totally different branches of manufacture inventions somewhat 
similar had been already patented. 

The law of the United States holds as good subject-matter for a grant : — 

^^ Any new or useful art, machine, manufacture or composition of matter, 
or any new and useful improvement on any art, nmchine, manufacture, or 
composition of matter/' 

With regard to prior use, an inventor has very extensive privileges in the 
United States. 

He may, dming the period of two years, publicly use, and even sell his 
invention, without invalidating a patent obtainea at the end of that time ; but 
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a ptiblic use for a longer time is considered as an abandonment of his discovery 
to the public. 

A prior discovery will not invalidate a subsequent patent if it can be shown 
that it was laid aside without being perfected or reduced to practice. 

A discovery that has once been abandoned to the public, by being used, 
unprotected, for more than two years, or otherwise, cannot be subsequently 
reclaimed. 

A patent will be granted for an invention patented in a foreign country at 
any time within six months of the date of the foreign patent, or afterwards if it 
can be shown that the foreign invention has not been brought into public use in 
the United States. 

91. Caveats. — A citizen or alien of one yeai-'s residence, intending to 
become naturalised, who wishes for time to perfect his invention, may file a 
caveat in the Patent Office, which, for the space of one year, will prevent any 
applicant from obtaining a patent for an invention of a similar character, 
without notice being given to the caveator. 

This notice requires him to complete his application within three months, 
and if the two applicants appear to make similar claims, the commissioner will 
appoint a day for hearing both parties, that is, will ^^ grant an interference," 
and will direct a patent to issue to him who shall prove to be the original 
inventor. 

A caveat may be renewed from year to year during the time that an 
applicant is perfecting his invention. 

A foreigner cannot file a caveat. 

The fee for a caveat is $16 (£3). 

92. On making applications for letters patent, there are six requisites to 
which attention must be paid: — 

1st. The petition addressed to the commissioner of patents. 

2nd. The specification. 

3rd. The oath of originality. 

4th. Drawings. 

5th. Model, or specimens of the invention. 

6th. Proper fees. 

The petition for a gi:ant must be addressed to the commissioner of patents, 
and state that the requirements of the Act have been complied with. It must 
be signed by the inventor, or if he be dead, by his legal representatives. 

93. The Specification. — ^The specification differs but little in its character 
from an English specification. 

It must be ^* a written description of the invention, and the manner of 
using it, expressed in such full and clear terms as to enable a skilled person to 
use the same ; and, in the case of a machine, must particularly specify and 
point out the part, combination, or improvement, claimed as an invention." 

It is not, however, construed with the same rigid severity as an Engligb 
specification. 

For the Act, March 3, 1837, s. 9, enacts that '^Whenever by mistake, 
accident, or inadvertence, and without any wilful default, or intent to defraud 
or mislead the public, any patentee shall have in his specification claimed to be 
the original and first inventor or discoverer of any material, or substantial part 
of the thing patented, of which he was not the first and original inventor, and 
shall have no legal and just right to claim the same, in every such case the 
patent shall be deemed good and valid for so much of the invention and 
discovery as shall be truly and bond fide his own." But it must in such a case 
be shown that the part really invented is a substantial part. 

Power is also ^iven to the patentee in such a case to bring an action for 
infringement ; but if he obtain a verdict on the question of infringement, he is 
not entitled to costs unless he have filed a disclaimer " prior to the commence- 
ment of the suit,'' which may happen to be subsequent to the act of infringement. 

There is a further provision "that no person be entitled to the benefits of 
this enactment who shall have unreasonably neglected or delayed to enter at 
the Patent Office a disclaimer.-' 
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The specification is drawn up and filed before the grant of the patent to 
which a copy is annexed — the two being construed together as one document. 

The patent may be dated from the time of filing the specification and 
drawing, if it be more than six months previous to the actual issue. 

94. The oath or afltoiation is a statement annexed to the specification, 
signed by a person lawfully qualified to administer an oath, certifying that the 
applicant had made oath in proper form that he believed himself to be the 
original inventor of what he claimed, and that he did not know or believe that 
the same was ever before known or used. If he be a resident alien, intending 
to become a citizen, that circumstance ^Iso must be stated on oath. 

95. Drawings, models, and specimens are always absolutely requisite 
whenever the case admits of their being supplied. 

96. The fees payable are as follow : — 

If the application be made by a citizen, or foreigner who has resided for 
one year previous to his application, and made oath of his intention to become 
a citizen, the fee is - - - - - $30 (£&) 

If a subject of Great Britain - - $600 (^106) 

If any other foreigner - - - $300 (^63) 

The principle on which this scale appears to have been drawn up will be 
alluded to hereafter. 

When these six requisites have been furnished, the application is taken up 
in its turn, unless the commissioner should otherwise decide for convenience 
of classification, or unless the applicant has already taken out a foreign patent. 
For, since an American patent can only run for fourteen years from the date of 
a foreign patent, the applicant would suffer by delay. 

97. The examination of the documents furnished to the Patent Oflice with 
the application is very strict, and the claims in respect of novelty undergo long 
consideration ; all claims savouring of a " double use " being, as was before 
stated, rejected. 

If the drawings or specification are found defective, they are returned to 
tlie applicant with instructions how to alter them. 

If it be deemed advisable to prepare new papers, the originals must be 
returned, and if the character of the invention is materially changed after the 
application is filed, it must be withdrawn altogether, and a new one filed, two- 
tlurds of the former fees being allowed. 

If, on examination, the claims are found to embrace what, in the judgment 
of the examiners, is considered to be old, the application is at once rejected, 
and notice is given to the applicant, with a full statement of the grounds of the 
rejection, and reference to prior inventions which he may examine in the office. 

He has also the opportunity of explaining his claims to the examiner in a 
private interview. 

If, in the end, he is dissatisfied with the decision of the Commissioner of 
Patents, he may appeal to the District Judge of Columbia, on paying $26 (£6), 
and a stiU further appeal may be made by bill to a court of equity. 

When, on an examination of an application, it is found that a caveat has 
been entered for a similar invention within the previous year, notice is given to 
the caveator to complete his application within three months ; and if, on its 
coming in, the claims are found to be conflicting, an " interference " is granted. 

When an applicant claims anything embraced in an unexpired patent, and 
persists in his claims to priority, the commissioner will, at his request, '* grant 
an interference " between him and the patentee. 

The Office has, however, no power over the patent, even though it decide 
in favour of the other party, and grant him also a patent for his claim. 

The unsuccessful party is allowed an appeal to the District Judge of 
Columbia. 

98. If additional improvements be made to an invention subsequent to the 
date of a patent, they may be added to the specifioation, and incorporated with 
tht original patmi t ftti flS (£0)« 



Digitized by 



Google 



Mr. WhitwortVs Special Report 39 

The object of thfs provision appears to be to save an inventor the extra 
expense and trouble of taking out a new patent, comprising his recent 
inventions, and founded on his original claims. 

The incorporation of new claims in a patent bearing an antecedent date, 
seems open to great objection. 

99. Re-issue. — The specification and claims of a patent undergo con- 
siderable modification in the case of a re-issue, and the provision is one liable 
to entail great abuses. 

Section 13 of the Act of 4th July, 1836, enacts that when a patent is 
inoperative, or invalid by reason of a defective or insufficient description or 
specification, if the error arise from inadvertency, accident, or mistake, and 
without any fraudulent or deceptive intention, the commissioner may, on the 
surrender of the old defective patent, ^^ cause a new patent to be jissued for the 
same invention, and for the residue of the period then unexpired for which the 
original patent was granted, in accordance with the patentee's corrected 
description and specification ; and the patent so re-issued, together with the 
corrected descriptions and specifications, shall have the same effect and 
operation in law, on the trial of all actions hereafter commenced, for causes 
subsequently accruing, as though the same had been originally filed in such 
corrected form, before the issuing of the original patent." The fee for a 
re-issue is $15 (^3). 

But if it be found that the specification comprises several distinct 
substantive inventions, a patent is issued for each, and the fee for each is $30 
(about £6). 

It is obvious that there is scarcely any limit to the permutations and 
combinations which may be made out of the claims of a long, complicated, and 
ambiguous specification. 

Modern improvements are seldom or never so new in character and form 
as to be entirely dissimilar to every previously patented invention. 

It frequently happens that there exist a variety of patents whose claims 
are similar in character, and which are all worthless from the la<ik of something 
which is hit upon by a subsequent discoverer, who supplies the one thing 
needful to success. 

It may be conceived with what eagerness antedated patents would in such 
a case be '^ surrendered " — ^^vith what ingenuity their claims would be strained 
and distorted so as to embrace the identical one thing, and embody it in a 
^' re-issued" patent, bearing the same date as the old one, and thus rob the 
really meritorious inventor of the fruits of his labours. 

100. Extension of the term of a Patent. — The commissioner has power to 
grant an extension of a patent for seven years, if it shall be shown that the 
invention is in itself ^* novel, useful, and important to the public, and that the 
inventor has not been adequately remunerated, though he used due diligence 
in introducing his invention into general use." 

The extension cannot be granted after the patent expires, so the applica- 
tion must be made a sufficient time before its expiration, to allow of a hearing 
and a decision, and yet not so long as to render the general statement of profits 
and expenses materially inaccurate. 

101. Assignment. — An invention may be assigned by an instrument in 
writing, either partially or entirely, before or after a patent is obtained. 

If the assignment be of the entire interest, and precede the grant of the 
patent, it must be recorded in the Patent Office, and then the patent issues to 
the assignee. If the assignment be of the entire interest,, and be made after 
the grant, it must be recorded within three months at the Patent Office to 
hold good against a subsequent purchaser without notice. 

102. Refusal ofLetiers Patent. — When an application for a patent is refused 
or withdrawn, two-thirds of the fees paid are returned, unless a caveat fee had 
been reckoned in the amount. 

The money is paid in specie at the Patent Office, or is forwarded by njiail 
to the appUoantp or paid to hii ordera 
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103. Desians. — A patent for a design is granted only to citizens, or aliens 
who have resided for one year in the United States, and made oath of their 
intention to become citizens. 

The fees payable are only one-half what are paid for a patent for an art or 
manufacture, and the term of the grant extends only to seven years. 

All other regulations and provisions are the same as in the case of ordinary 
patents. 

104. All applicants for letters patent have direct access to the examiners, 
and are frequently heard again and again while they explain the principles of 
their discoveries in personal interviews. Their applications, when defective, are 
returned, the defects pointed out, and also the best method of corre^cting them ; 
sometimes an application is returned for correction as many as six times. 

The principle of affording an applicant direct access to the Patent Office 
has many advantages ; but it is doubtful if the long and laborious investigation 
which an application receives is ultimately beneficial. It seems impossible that 
such investigations can ever be complete and satisfactory, however great may be 
the skill of the examiners, however wide and extended their knowledge of arts, 
sciences, and manufactures. 

The accumulations of business are necessarily very great, in spit^ of the 
most assiduous attention of the examiners to their duties, and the system which 
is adopted of assigning to each a separate department ; a period of five or six 
months usually, and in some cases a much longer time, elapses before an 
application can be decided upon, a delay which is often attended with great 
inconvenience. 

It may be doubted whether too much is not attempted by the examiners in 
undertaking to decide the important questions of novelty and utility, either in 
the case of applications allowed or rejected ; and whether any such preliminary 
inquiries ought not to be limited to warning an applicant of what has been done 
or known before, and referring him to authentic sources of information, but 
allowing him upon such warning to take out letters patent at his own risk. 

In such a case the patent might safely be left to find its proper position 
and value when brought before the public, and there would be ample oppor- 
tunity of testing its validity and utility both by public opinion and, if requisite, 
ultimately in a court of law. 

The policy of requiring models of inventions in every case where they can 
be supplied, and forming them into one vast indiscriminate collection, has been 
already discussed. 

The abuses arising from the system of extending and altering the claims 
of a specification in the case of re-issues, have also been noticed. 

105. Repeal of Letters Patent. — It appears to be a subject of much com- 
plaint, that there exist no means of repealing or quashing an invalid patent by 
legal proceedings, similar to those provided for by an English writ of scire facias. 
It may be true that an invalid patent is naturally disregarded by the public, but 
it is still a weapon of legal offfence and annoyance which it would be as well to 
put aside altogether. 

106. It remains to say a few words, in conclusion, on the scale of fees. 
These are extremely moderate in the case of citizens, and the privileges 

and protection afforded by letters patent are most properly placed within the 
reach of all citizen inventors. 

But foreigners labour under great disadvantages, being required, if British 
subjects, to pay nearly seventeen times as much as a citizen ($500), if any 
other foreigner, ten times as much as a citizen ($300). 

The principle of retaliation, which alone can be alleged as a reason for 
drawing up a scale of fees so disadvantageous to foreigners, seems wanting in 
fairness, at least in the case to which it was most pointedly directed. For a 
citizen of the United States, on applying for letters patent in England, stands, 
and always has stood, on terms of perfect equality with British subjects. 

The following is the scale of fees payable* in connection with the grant of 
letters patent in the United States : — 
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On application for a design .. .. .. $15 (about £3) 

„ „ caveat . . . . • • 20 ( „ 4) 

9, yy patent in the case of a citizen or resident 

loreigner intending to become naturalised 30 ( „ 6) 

,9 ,9 in the case of a British subject . . 500 ( ,f 105) 

„ ,» „ any other foreigner . . 300 ( „ 63) 

» „ Disclaimer . . . . 10 ( „ 2) 

Addition of improvements .. .. .. 15^ „ 3 

Ke-issue . . . . . . . . 15 ( „ 3^ 

Extension of term . . . . . . . . 40 ( „ 8 

Appeal . . . . . . . . . . 25 ( „ 5) 

Copies of letters patent are furnished by the Office on payment often cents 
(5rf.) for every 100 words, and the cost of copying the drawings. 
The charge for recording an assignment is for — 

300 words and under . . . . . • • • $1 

Over 300 and not over 1,000 words . . . . ..20 

Over 1,000 words . . . . . . . . ..30 



CONCLUSIONS. 

The parts of the United States which I visited form, geographically, a 
small portion of their extended territory, but they are the principal seats 
of manufactures, and aflford ample opportunities for arriving at general 
conclusions. 

I could not fail to be impressed, from all that I saw there, with the extras 
ordinary energy of the people, and their peculiar aptitude in availing themselves 
to the utmost of the immense natural resources of the country. 

The details which I have collected in this report show, by numerous 
examples, that they leave no means untried to effect what they think it is 
possible to accomplish, and they have been signally successful in combining 
large practical residts with great economy in the methods by which these resulte 
are secured. 

The labouring classes are compai'atively few in number, but this is counter- 
balanced by, and indeed may be regarded as one of the chief causes of, the 
eagerness with which they call in the aid of machinery in almost every depart^ 
ment of industry. Wherever it can be introduced as a substitute for manual 
labour, it is universally and willingly resorted to ; of this the feu^ts stated in my 
report contain many conclusive proofs, but I may here specially refer, as 
examples, to plough making, where eight men are able to finish thirty per day ; 
to door making, _where twenty men make 100 pannelled doors per day; to 
last making, the process of which is completed in 1^ minutes ; to sewing by 
machinery, where one woman does the work of 20 ; to net making, where one 
woman does the work of 100. It is this condition of the labour market, and 
this eager resort to machinery wherever it can be applied, to which, under the 
guidance of superior education and intelligence, the remarkable prosperity of the 
United States is mainly due. That prosperity is frequently attributed to the 
possession of a soil of great natural fertility, and it is doubtless true that in 
certain districts the alluvial deposits are rich and the land fruitful to an extra* 
ordinary degree; but while traversing many hundred miles of country in the 
Northern States, I was impressed with the conviction that the general character 
of the soil there was the reverse of fertile. 

It is not for a moment denied that the natural resources of the United 
States are immense, that the products of the soil seem capable of being 
multiplied and varied to almost any extent, and that the suppUes of minends 
iqipear to be nearly imlimited. 

The material welfare of the country, however, is largely dependent upon 
the means adopted for tmning its natural resources to the best account, at 
the same time that the calls made upon hmnan labour are reduced ai feur as 
practicable. 
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The attention paid to the working of wood, some details connected with 
which I have included in the report^ is a striking illustration of this. The early- 
settlers found in the forests which they liad to clear an unlimited supply of 
material, which necessity compelled them to employ in every possible way, in 
the construction of their houses, their furniture, and domestic utensils, in their 
implements of labour, and in their log-paved roads. 

Wood thus became with them a universal material, and work-people being 
scarce, machinery was introduced as far as possible to supply the want of hands. 
The character thus given to one branch of manufactures has gradually extended 
to others. Applied to stone-dressing, for example, one man is enabled, as I 
have sho>vn, to perform as much work as twenty masons by hand. So great 
again are the improvements effected in spinning machinery, that one man 
can attend to a mule containing 1,088 spindles, each spinning 3 hanks, or 
3,264 hanks in the aggregate per day. In Hindoostan, where they still spin by 
hand, it would be extravagant to expect a spinner to accomplish one hank per 
day ; so that in the United States we find the same amount of manual labour, 
by improved machinery, doing more than 3,000 times the work. But a still more 
striking comparison between hand and machine labour may be made in the case 
of lace making in England. Lace of an ordinary figured pattern used to be 
made ^^on the cushion" by hand, at the rate of about three meshes per minute. 
At Nottingham, a machine attended by one person will now produce lace of a 
similar kind at the rate of about 24,000 meshes per minute ; so that one person 
can, by the employment of a machine, produce 8,000 times as much work as 
one lace maker by hand. 

The results which have been obtained in the United States, by the appli- 
cation of machinery wherever it has been practicable to manufactures, are 
rendered still more remarkable by the fact, that combinations to resist its intro- 
duction there are unheard of. The workmen hail with satisfaction all mechanical 
improvements, the importance and value of which, as releasing them from the 
drudgery of unskilled labour, they are enabled by education to understand and 
appreciate. With the comparatively superabundant supply of hands in this 
country, and therefore a proportionate difficulty in obtaining remunerative 
employment, the working classes have less sympathy with the progress of inven- 
tion. Their condition is a less favourable one than that of their American 
brethren for forming a just and unprejudiced estimate of the influence which 
the introduction of machinery is calculated to exercise on their state and pros- 
pects. I cannot resist the conclusion, however, that the different views taken by 
our operatives and those of the United States upon this subject are determined 
by other and powerful causes, besides those dependent on the supply of labour 
in the two countries. The principles which ought to regulate the relations 
between the employer and the employed seem to be thoroughly understood and 
appreciated in the United States, and while the law of limited liability affords 
the most ample facilities for the investment of capital in business, the intelligent 
and educated artizan is left equally free to earn all that he can, by making the 
best use of his hands, without let or hindrance by his fellows. 

It may be that the working classes exhibit an unusual independence of 
manner, but the same feeling insures the due performance of what they consider 
to be their duty with less supervision than is required where dependence is to be 
placed upon uneducated hands. 

It rarely happens that a workman who possesses peculiar skill in his craft 
is disqualified to take the responsible position of superintendent, by the want of 
education and general knowledge, as is frequently the case in this country. In 
every State in the Union, and particularly in the north, education is, by means 
of the common schools, placed mthin the reach of each individual, and all classes 
avail themselves of the opportunities afforded. The desire of knowledge so early 
implanted is greatly increased, while the facilities for diffusing it are amply pro- 
vided through the instrumentality of an almost universal press. Wo taxation of 
any kind has been suffered to interfere with the free development of this powerful 
agent for promoting the intelligence of the people, and the consequence is, that 
where the humblest labourer can indulge in the luxury of his daily paper, every- 
body reads, and thought and intelligence penetrate through the lowest grades of 
society. The benefits which thus result from a liberal system of education and 
a cheap press to the working classes of the United States can hardly be over- 
estimated in a national point of view ; but it is to the cooperation of both that 
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they must undoubtedly be ascribed. For if, selecting a proof from among the 
European States, the condition of Prussia be considered, it will be found that 
the people of that country, as a body, have not made that progress which, from 
the great attention paid to the education of all classes, might have been anti- 
cipated ; and this must certainly be ascribed to the restrictions laid upon the 
press, which have so materially impeded the general advancement of the people. 
Wherever education and an unrestricted press are allowed full scope to exercise 
their united influence, progress and improvement are the certain results, and 
among the many benefits which arise from their joint co-operation may be ranked 
most prominently the value which they teach men to place upon intelligent con- 
trivance ; the readiness with which they cause new improvements to be received, 
and the impulse which they thus unavoidably give to . that inventive spirit which 
18 gradually emancipating man from the rude forms of labour, and making what 
were regarded as the luxuries of one age to be looked upon in the next aa the 
cotlinary and necessary conditions of human existence. 

(Signed) JOSEPH WHITWORTH. 
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SIR CHARLES LTELL'S SPECIAL REPORT 

ON THE GEOLOGICAL, TOPOGRAPHICAL, AND HYDROGRAPHICAL 
DEPARTMENTS OF THE EXHIBITION. 



Introductory Remarks. 



HATEBTGr been requested, when I visited 'New York as Commissioner in 
1853^ to report on the Geological Department of the Industrial Exhibition, I 
have endeavoured to discharge this duty as well as was in my power; but the 
object has been less fully accomplished than I could wish, owing partly to the 
delay experienced in the arrangement and display of the collections of mineral 
and mining products and of geological and geographical maps sent for 
exhibition. Explanations have already been offered in the General Report of 
the steps taken by me to overcome the difficulties presented by this delay ; and 
mention has been made of the assistance liberally afforded me by several 
eminent men of science in the United States. I take this opportunity of 
repeating my acknowledgments, in particular, to my friend, Mr. James Hall, 
Geological Surveyor of the State of New York, for the assistance which he 
gave me, both during my visit and after my return to England. We had pre- 
viously made, together, in the years 1841, 1846, and 1852, several exploring 
excursions over different parts of the United States, with a view of studying 
the geographical and geological features of the country. On the present 
occasion. Professor Hall's more extensive acquaintance with the geology of the 
Western States, and his professional experience in all that relates to the 
economical applications of his science, have enabled me to complete a task 
which, without such aid, I could scarcely have undertaken. 



Class L— Mining and Minebal Proditots. 

The classification of objects in the New York Crystal Palace being 
essentially the same as that adopted in the London Exhibition of 1861, we 
have first to notice the objects of raw production, which belong to the depart* 
ment of Class I, entitled *' Mining and Mineral Products.'* The If ew York 
Association for the Exhibition of the Industry of all Nations stated in their 
prospectus, that it was their wish so to arrange the objects belonging to this 
class in a separate space assigned to them, as to make them afford information 
similar to that derived from mineralogical and geological maps, with the 
additional advantage of having presented to the eye the specimens themselves 
derived from each mining and mineral region. These collections were also to 
be accompanied and illustrated by geological maps and sections and by mining 
plans. Such intention has been to a considerable extent carried into execution 
under the superintendence of Professor Silliman, jun. When we regard the 
immense territory of the United States, the incipient condition of many of 
the mining operations, and the difficulty of interesting parties immediately 
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concerned therewith, we are more surprised at the extent and yariety of objects 
presented, than disposed to dwell on deficiencies observable in the collections 
which hare been brought together and arranged within a few months. 

Mining Products. — ^The mining products which form the most prominent 
feature of the Exhibition consist of the diflFerent varieties of coal and metals, 
such as iron, lead, copper, zinc, and gold. The coal and iron-ores are derived 
chiefly from the eastern or Alleghany coal-field ; the lead, from limestone and 
other rocks of silurian age, as well as froln the metamorphic formations ; the 
zinc, from metamorphic ro<^ in New Jersey; imd the copper, from the 
metamorphic regions in the eastern part of the United States, but chiefly from 
the sandstone and trap regions of Lake Superior, the age of which has until 
recently been a subject of great difference of opinion among eminent geologists. 

Geological Maps and Surveys. — We may here properly mention the 
geological maps which have been publig^ed from time to time, since they give 
a general view of the several districts which have yielded the various substances 
used for manufactures, building, ornamental purposes, or agriculture. These 
maps consist partly of the results of surveys, published and unpublished, 
imdertaken by different States and by the Greneral Government ; and partly of 
those of more general character, in which the geological information obtained 
daring such public surveys, and other knowledge acquired by private exertions, 
liave been set fortL 

These maps, and the sections and plans accompanying them, were but 
meagrely represented in the Exhibition, but some of the more important ones, 
^eady in the hands of the public, may be alluded to in connection with the 
mineral products of the country, the geographical position of which will thus 
be more readily comprehended. 

Within the last twenty years geological surveys have been commenced, 
and completed in eight of the States, viz., Massachusets, Ehode Island, Con- 
necticut, New Hampshire, Kew York, New Jersey, Delaware, and South 
Carolina. During the same period geological surveys have been ordered by 
legislative authority, and carried forward in a greater or less degree, in fifteen 
of the States, viz. : Maine, Vermont, Pennsylvania, Maryland, Virginia, North 
Carolina, Georgia, Alabama, Tennessee, Michigan, Ohio, Indiana, Illinois, and 
Missouri. 

At the present time the surveys of Pennsylvania,* North Carolina,! 
Alabama, Illinois, Wisconsin, and Missouri are in progress. The others have 
been suspended after one or more reports of progress had been made; Of 
those States in which surveys are completed, we have geological maps ; and in 
connection with the survey of Alabama, though stffl in progress, there is 
published in the first biennial Report a geological map of the State. 

Various surveys and reconnaissances, which have been undertaken by the 
United States Government with other purposes as the main object, have never* 
theless contributed to our knowledge of the geology of the regions over which 
they have passed. A geological survey of Oregon has recently, however, been 
instituted by the General Government ; and similar surveys of Lake Superior 
and Chippewa Land Districts have been completed. The former, under the 
charge of Messrs. J. W. Foster and J, D. Whitney, published in 1851, has 
furnished us with a geological map of the southern sWe of Lake Superior, and 
of all the northern peninsula of Michigan, and incidentally of some of the 
adjoining territory, affording a link which diows in a very satisSsLCtorj maimer 
&e connection between the eastern and western areas of the great silurian 
fonnation of the Northern States. The surveys of Dr. D. D. Owen in tl^ 
Chippewa Land District^ published in 1852, have furnished us with a geological 
map of Wisconsin, Minnesota, Iowa, and a part of Missouri 

Notwithstanding the incomplete condition of many of the surveys of the 
different States, we have from the reports of progress, and from other infor* 
mation obtained by individual enterprise, a very good general knowledge of the 
limits of the several geological formations throughout that part of the United 

^ Renewed after a aispension of seyeral years. 

f A geological suryey of North Carolina was made many years since by Professor Olmstead, 
but we believe no map was published at that time* The present survey has been in progress 
two years. 



Digitized by 



Google 



Sir CS^arles LgelVs Special Report. :f 

States east of the Racky Mountains, and to some extent also of the eonntrj 
west of this range. Of the gedogical maps which are the results of indiyidwl 
enterprise, or combining the results of public surveys and private investigatioitf^ 
may be mentioned a g^ogical map of Ifforth Carolina, by Prc^essor Mitchell, 
published in 1842 ; a geological map of the Western States* by Dr. D. D. 
Owen, published in the Quarterly Journal of the Geological Society of London, 
]842; and a similar map, by Byram Lawrence, in 1842 ; a geological map ef 
the Middle and Western States, by James Hall, published in the Oeologicid 
Report of New York in 1843 ; a geological map of the United States and 
Canada, by Sir Charles Lyell, 1845; and of part of Canada and ISTew York 
State, by Mr. W- E. Logan, in the Geological Society's Journal for 1852; a 
geological map of the United States and British Provinces, by Jul^ Marcoii, 
and another by Professor Hitchcock, in 1853. 

By consulting the Keports of the various States and their accompanying 
maps, as well as the more general maps here noticed, where this scattered 
information has been connected and arranged, we are able to refer to their 
respective geological formations all the materials presented in the Exhibition. 

It is much to be regretted that during these geological surveys, a system 
of triangulation had not been adopted, by which means the topography di^ad 
geology could have been accurately laid down at the same time. As aa 
unavoidable consequence, the geological maps cannot present in detail the 
exact limits and variati(ms of outline of the several geological formations, ncff 
the physical features dependent on geological agencies. 



Gbitbbal Gboloot and Physical Gboobaphy. 

Introduction. — ^The leading geographical and geological features of the 
United States exert, as in other countries, a powerful influence on the indus- 
trial occupations developed there, and on the resources of diflterent portions of 
Ihe Union. But it is in the vaatness of this influence, and in the greai extent of 
certain formations yielding particular products and devoted to particular indus- 
trial pursuits, that the United States present in many resq^^ects a different aspect 
from every other country of the globe. The immense and uninterrupted areas 
of pre-eminentiy agricultural character are^ for the most part, destitute of 
valuable mineral products, except limestone and ordinary architectural mat^ 
rials. Certain portions of the country axe thus placed at great distances from 
the resources of manufacturing pursuits, and eonsequentiy precluded from their 
natural advantages. There are other areas, of vast extent, which combine great 
mineral wealthy and other conditions adapted for manufacturing enterprise^ 
with an excellent soil. Again, there are areas of mineral production situated 
upon the extreme confines of the inhabited parts of the country; and otiiers 
which remain untouched from their remote and inaccessible position. These^ 
however, are gradually being added to the available resources of jjie nation, 
and are destined one day, by the rapid advance of new settl^nents, to be in the 
midst of a populous and wealthy country. 

In the existing condition of a country like the United States, it would be 
impossible to present, in any Exhibition or any Report, more than an approxi«^ 
mation Ui a sketch of its industrial resources. Mining operations are fw the 
most part in their infancy, and in certain regions new mineral resources are 
constantly coming to light. Indeed, so long as vast tracts of country of great 
agricultural capacity remain unoceuiMied^ and while the peculation continues 
sparse and labour dear, it cannot be expected that mining and manufacturing 
enterprises can be carried on to the extent which the wants of the country 
require. The lands of highest agricultural value will necessarily be occupied 
first, and those regions offering less inducements to the agriculturist will remain 
for a long time comparatively unknown. 

Beyond the mining of coal andiron-ore, and, we mayjperhaps nowadd^ 
copper and lead, the mining enterprises undertaken have been more the result 
of chance and speculation, than of any systematic effort to develop the mineral 
resources of the country; consequently, much of that part of the United States 

^ The Western States here spoJcen of are those sitoated on the western side of the Appakchiaa 
etuun. 
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^here we may look for mineral resources of value is very little known, beyond 
its general geological features, and a few attractive or accidentally discovered 
localities of mineral wealth. 

The geological and mineralogical surveys have mostly had for their object 
•the determination of the limits of geological formations, with a general indica* 
-tion of the contained minerals or metals of value. It has not been the province 
of the surveyors to examine each district with the detail essential to a deter- 
mination of the existence of certain ores or minerals in workable quantities, 
except where these substances formed a prominent feature in the surface- 
characters of the formation. 

The private surveys undertaken with a view to mining operations have 
been generally limited to a particular locality or moderate area, and these 
reports do not often go beyond the immediate object of the investigation^ viz., 
the present or prospective value of the tract under immediate examination. 

In regard to the mining interests, beyond those of coal and iron, it may 
be said that the most valuable general information possessed is of a negative 
character. It is well ascertained that certain great areas, from the nature of 
the geological formations, are destitute of valuable mineral products. Theo- 
retically, we are prepared to go further, and to say, that with the exception of 
a .certain area comprising parts of Illinois, Wisconsin, and Iowa, whiere lead is 
known to exist, ores of gold, silver, copper, lead, zinc, and other metals cannot 
be sought for successfully beyond certain igneous or metamorphic formations, 
the limits and extent of which are ascertained. 

We therefore know the areas within the limits of which mining operations 
must be carried on in future ; but the present state of these by no means gives 
an adequate idea of the future magnitude of this department of national in- 
dustry. In a word, the yearly experience of the United States, and the advances 
of the nation in this direction, prove very conclusively the broad foundations 
of her mineral resources. 

The physical and geological character of the Eastern* United States may 
be comprehended in a few sentences. From the north-eastern extremity, 
stretching south-westerly, nearly to the Gulf of Mexico, lies a belt of moun- 
tainous or elevated and more or less broken country, sometimes rising to the 
height of more than 6000 feet above the level of the sea. Throughout the 
whole extent it presents evidences of uplifting agencies, which have operated in 
lines parallel to the direction assumed by the mountain chains. This moun- 
tainous country occupies nearly the whole of New England, its numerous 
indentations aflRording excellent harbours along the coast. It crosses New York 
at the Highlands, and to the southward gradually recedes from the coast, leaving 
a widening belt of more recent formations between it and the Atlantic. The 
States are limited on the north mainly by the course of the St. Lawrence and 
the Great Lakes ; we have, nevertheless, only to look a little beyond this limit 
to find a chain of mountains running parallel to the St. Lawrence as far as its 
source in Lake Ontario, and thence stretching westward, and, penetrating in a 
few places the geographical limits of the States, it extends, with few inter- 
ruptions, to the* Rocky Mountains. The latter chain has a general southward 
course, and reaches the southern limits of the. United States at about the 105th 
degree of longitude. The gi:eat basin, or rather plain, bounded by these ranges 
of mountains, and opening to the southward on the Gulf of Mexico, is, with very 
limited exceptions, occupied by sedimentary strata in their normal condition, 
and presenting, for the greater part, only slight deviations from their original 
horizontal position. West of the great eastern or Appalachian chain, we have a 
wide area of the older formations, from the lowest secUmentary rock to the coal, 
inclusive. These formations reach, in their widest extent, from the valley of the 
Hudson to beyond Council Bluffs on the Missouri River, or over a space of twenty- 
four degrees of longitude. Further south their breadth is considerably reduced, 
and they finally reach their most southerly termination, as occupying a conti- 
nuous area, in the northern part of Alabama. From north to south, these forma- 
tions extend uninterruptedly over nearly fifteen degrees of latitude, or from 
the south shore of Lake Superior, in latitude 47® 60', to below 33° of north 
latitude. Such is the vast extent of the Palaeozoic {or primary fossiliferous) 
formations in the United States, leaving out of view smaller areas not directly 
connected with this great plain. Of tins immense territory, it is scarcely too 

* The Eastern States are those on the eastern side of the Appalachian chain. 
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much to saj^ that nearly one-half of the entire area is occupied hj the coal- 
measures of the carboniferous period. 

Flanking the Appalachian chain on the east^ and forming a broad belt or 
plateau along the Atlantic coast and the Gulf of Mexico^ we have the cretaceous 
and tertiary formations. These extend into Texas, thence^ trending to the^ 
northward, they form a wide belt between the western limit of the palaeozoics 
formations and the Eocky Moimtains chain. 

Such simply are the great geological features of this vast country, the^ 
details of which, however, would require many volumes to describe. 

In the midst of the cretaceous formation in Texas is an isolated mountain^ 
of older igneous or metamorphic rocks, surrounded by those of palaeozoic age^ 
{vide Dr. R Roemer's '^Cretaceous Formation of Texas*')* I^ Arkansas there- 
is a belt of similar character and of greater extent, near the junction of the^ 
paleozoic and cretaceous rocks ; and again, in Missouri, we have, in the midst* 
of Silurian and carboniferous stirata, mountains of the older metamorphic rocks*. 

It is within the limits above described, and from the geological formations^ 
indicated, that the industrial resources of the Eastern United States, both- 
agricultural and mineral, are to be chiefly derived. 

In viewing the mountain barrier which lies to the east of the great centraT 
and western plain, it must not be supposed that it is impenetrable except by' 
difficult roads, or that the country lying to the west of it presents an unbroken, 
monotony of surface. Nearly the whole extent of the northern frontier is 
occupied by a chain Of ereat lakes, navigable for the largest steamers and 
other vessels, and presentmg, within the United States alone, a line of coast of 
nearly 3,000 miles, exclusive of smaller bays and rivers which communicate 
with the same. The several outlets from these to the Atlantic render commu- 
nication as easy between the remote interior regions and the coast as between' 
equally distant maritime cities. 

The western aid central portions of this great area are traversed by^ 
navigable rivers, whose great outlet, by the Gulf of Mexico on the south, invites 
trade and commerce in that direction. Towards the north and east the waters 
of these rivers are connected by canals with those of the great lakes ; and 
numerous railroads traverse the entire territory on the east of the Mississippi 
Biver, and will soon extend to the Rock}» Mountains. 

It will thus readily be seen, that in considering the industrial resources 
of a country of such vast extent, and which is stiU in its infancy, a juster 
idea of its capabilities will be formed by studying its leading physical and geo- 
logical features, than by examining collections of its minerids and rocks in any 
place of exhibition. With this view it wiU be necessary to preface the special 
notice of raw mineral products, by a short sketch of the principal geological 
formations ; noticing the characteristics of each, its geographical extent, and 
its products. 

The geological formations of the United States, which either afford 
materials of use, or give character to the portions of country which they 
occupy, may be enumerated in the following order, omitting the minor sub- 
divisions described in detail in the Geological Reports of the various States : — 

Alluvial and drift formations. 
Tertiary. 
Cretaceous. 

Oolitic or liassic (Jurassic). 
New red sandstone (triassic ?)• 
Coal measures. 

Carboniferous limestone, with other rocks below the coal-bearing strata. 
Old red sandstone, or Devonian formation. 
Upper Silurian. 
Lower silurian. 

Crystalline, or metamorphic rocks of the Appalachian chain^ chiefly recog* 
nised as metamorphic rocks of Palaeozoic age. 
Older metamorphic or crystalline roc£. 
Trappean rocks. 
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Allutial akd Deift FoBMlTIOirgL 

The superficial deposits referaJble to the Dnffc-period axe ahnost unirer- 
fally distributed over t^ larger part of the United States. The presence of 
laarge boulders is usually regarded as indicative of this deposit ; but these^ in 
many instances^ are absent^ or not conspicuous^ over large areas where the 
country is deejdy covered with water-wwn materials^ In the mountainous 
regions the superficial deposit^ lying next to the older rocks^ is usually unstrati* 
fied, and fragments of all sizes^ more or less wom^ lie confusedly mingled 
together; w^e^ throughout a large part of the great plain west of the 
AUeghanies, this deposit is more or less regularly stratified^ and the materials 
sorted. Everywhere^ in fetet^ water-worn materials cover the surfieu^e of the 
older subjacent rocks. In all localities these older formations bear evidence of 

Sowerful erosive action^ and whether in the northern portion of the United 
tates^ where boulders are frequent^ or in the south, where the materials are 
less massive, the results are similar, and all seem referable to the same agency* 
The various modifications which this deposit has subsequently undergone 
need not now detain us ; since it is only in reference to the general character 
and economical relations that we are to treat of it. 

As a general rule, obtaining over the l^orthem and Middle States of the 
Union, the character of this drift is dependent on the strata lying immediately 
beneath it, or a short distance north of the locality. Although conspicuous 
masses or boulders of northern rocks are found one or two huncCed miles south 
of their origin, yet it is not to be supposed that any considerable proportion of 
the superficial mass has been derived from equally distant points. It is only 
along a few valleys or watercourses that large quantities of water-worn 
materials have been carried to the south. The area occupied by them is, 
therefore, small, compared to that which is occupied by materials derived from 
rocks in close proximity. Were it otherwise, or were it true that the causes 
transporting these northern materials were as powerful as sometimes supposed^ 
the influence of underlying geological formations could not be relied on for 
producing their legitimate results upon the soil above. Over comparatively 
small areas of mountainous countries, it is true, this disturbing influence can 
h»dly be over-estimated ; but in the general extent of the United States the 
soil corresponds in diaracter with the nature o£ the rocks below. This super* 
Qcial deposit, when found undisturbed and resting on the older rocks from 
which it has been derived, usually omtains a large amount of coarse materials ; 
subsequent changes, produced by water in more or less, rapid motion, have 
modified the originid condition, separating the coarser from the finer materials, 
and depositing each in regular layers, unmixed with the others. At a still 
later period small bodies of water, remaining in depressions of this formation^ 
have given origin to a growth of vegetation, which in its decay has been 
{Hreserved in the numerous swamps and marshes, together with the bones of 
animals, shells, and other fossil remains. There have been also incursions of the 
sea, and deposits of marine sand and clays, with organic forms of marine 
origin, mingling with the water-worn materials of the drift or superficial accu- 
midations. 



Economical Products from the Alluvial and Drift Formations^ 

Gold. — This metal, which is the only one of value occurring in the forma- 
tions of this age, is derived from the destruction of certain auriferous metamor- 
phic rocks. In the Eastem^f United States the gold-bearing drift is derived 
from a series or group of sub-crystalline metamorphic rocks, which may be 
denominated newer metamorphic in contradistinction to the older system of 
metamorphic rocks, which will be described under that name in the present 
Report This drift is co-extensive with the formation from which it is derived, 

* See ante, p. 6, for explanation of Eastern States. 
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and is found from the northern limits of the United States in Vermont and 
New Hampshire, along the Green Mountain range, and passes through the 
southeastern part of Ifew York, extending thence along the eastern flank of the 
Appalachian chain to Georgia and Alabama. This drtft has proved productive 
of gold in considerable quantities in Georgia, South Carolina, !N"orth Carolina^ 
and Virginia; but further north it has not been wrought for gold within th^ 
limits of the United States, although it has long attracted attention in the same 
direction in Canada, and a considerable quantity of gold has been obtained from 
washings on the Chaudi^re river. In California the gold-bearing drift or 
alluvium is derived from rocks of similar metamorphic character, and probably 
of the same age. These auriferous sands and gravels are very extensively dis- 
tributed ; the collections in the Exhibition showed samples of gold from nearly 
200 diflFerent washings or localities in California alone. 

Copper. — This metal, though occurring in the metallic form and in that of 
some of its ores in the drift, has never been found of economic value in this 
formation. 

Iron Ore. — Magnetic iron-sand is a very general accompaniment of the 
drift in the vicinity of mountain ranges. It has not, however, been applied to 
economic uses. Bog-iron-ore is almost universal, though in quantities to be 
valuable only in comparatively few places. The haematite, so abundant along 
the base of the Alleghanies and in other localities is sometimes, it would appear, 
associated with clays of this formation. Specimens of these from various places 
were shown in the Exhibition. 

Sands and Clays — ^Fit for the purposes of making bricks and coarse pottery, 
are widely and abundantly distributed; many millions of bricks are annually 
produced. Owing to the iron contained in the clay, they are usually of a red- 
dish brown : but in Wisconsin, particularly in ;fhe vicinity of Milwaukie, the clay 
produces bricks of a drab or yellowish colour, which are so highly prized that 
they are transported many hundreds of miles. 

Peat and Shell Marl, gfc. — In a few districts of the New England States peat 
is used for fuel to some extent ; but generally very little use is made of it for 
that purpose in the United States. The peaty deposit or '^ muck" of many of the 
swamp lands is much valued as manure, together with shell-marl derived from 
the decomposition of the shells of existing species of moUusks. Sometimes 
alternating strata of muck and shell-marl occur in swamps of large magnitude. 
It consists of an aggregation of- small shells with granular or pulverulent car- 
bonate of lime, which is deposited from springs having their origin in limestone 
formations, or which have percolated the calcareous drift or alluvium, carrying 
thence the calcareous matter dissolved in the water. In some places where the 
drift contains an abundance of pebbles, they are used with cement for building 
walls, and even houses and other buildings. In many places, in consequence 
of the great depth of the drift and alluvial formation, or from it overlying shaly 
deposits, which afford no good building material, these large pebbles and 
boulders become of much importance to the inhabitants of the district. 

Exhibition. — The specimens in the Exhibition from this formation consisted 
principally of native gold, from about two hundred different washing or localities 
in California, and a few from other places ; a boulder of native copper from 
Wisconsin ; bog-iron-ore ; ochre ; marl ; soil, &c. 



Tertiary Formations. 

The tertiary formations proper are of marine, estuary, and fresh-water 
origin ; consisting of numerous argillaceous, arenaceous, and calcareous beds, 
and of various admixtures of the like materials. These strata, containing 
remains of numerous shells, corals, &c., land plants and animals and fresh-water 
shells, have a wide range in the United States. They commence at the north- 
eastern extremity of Maine, if we include the deposits in the valleys of Lake 
Champlain and the St. Lawrence, and, stretching south-westerly, become well 
defined south of New Jersey, thence extending south and south-west, they occupy 
a broad belt between the Atlantic and the base of the mountain range. StiU 
farther to the south and west the same formations continue to expand ; and, 

C 
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trending westward past the southern extremity of the Highlands^ spread out 
over the southern part of Georgia, Alabama, Mississippi, and a large part <rf 
Louisiana and Texas bordering the Grnlf of Mexico. To the northward from 
Texas the tertiary formations extend along the base of the Rocky Mountains, 
forming a broad belt, flanked on both sides by the cretaceous rocks. The 
deposits of this age reach even to the sources of the Missouri, and spread 
out into the interminable wastes of that region known as the Mauvaises 
Terres. 

West of the Rocky Mountains, and between that region and the Bierra 
Nevada, tertiary fossils have been collected by Captain Fremont and Captain 
Stansbury from widely separated localities, leaving no doubt of tiie existence of 
the formation on a large scale in that part of the continent. On the western 
coast the tertiary deposits are equally extensive and well developed, as we have 
learned from Dance and others (see United States Exploring Expedition : Geo- 
logy by T. D. Dance) ; but the details have not been studied. 



Economical Products of the Tertiary Formations. 

Brovm Hiematite and Ochreous Iron Ore. — It has been long known that 
there occurs in the United States an almost continuous belt from Canada to 
Alabama, containing haematitic iron-ores, ochres, &c., and clays of a peculiar 
character. This ore has been regarded as an aqueous or oceanic deposit, and 
as having been derived fit)m the subjacent strata through the agency of thermal 
springs. The discovery of a bed oi brown-coal associated with the ores and clays 
has induced Professor Hitchcock to refer the whole to the Pliocene period ; but 
the data for determining their precise geological age are as yet very incomplete. 

The haematite is usually compact, fibrous, and stalactitic, and always more 
or less enveloped in clays of various colours. Hiroughout New England this 
formation lies at the western base of the Green Mountains, and rests upon a 
metamorphic limestone, which is more or less associated with talcose or micaceous 
slate. I<Vom these beds the iron may have been derived, as it probably has 
been, by the action of thermal waters at the period of the depo^tion of the 
clays. 

In Pennsylvania these ores occur in depressions or fissures in the unaltered 
limestones of the lower silurian period, but associated with or enveloped in 
days ; while farther to the south, however, the haematites of this character are 
associated with metamorphic strata. 

This deposit is one of the most important sources of iron-ore, and the first 
worked in this country, furnishing an excelleni material, and readily wrought. 
Specimens of the ore and of the manufactured iron were p-esented from 
Vermont, Massachusetts, New York, New Jersey, Connecticut, Pennsylvazna^ 
and Maryland. 

Manganese. — ^Black oxide of manganese occurs in numerous localities, asso- 
ciated with the hsematite above-mentioned. It occurs at Brandon and 
Bennington, Vermont, in large quantities. The black oxide of manganese exhi- 
bited from several southern localities is probably from this formation. 

Fossil Fuel. — A bed of brown-coal associated with the hematite and fire- 
clays occurs at Brandon, Vermont, and is there used as fuel. Lignites are 
found in many localities. Specimens of tertiary coal have also been brought 
from the country west of tiie Rocky Mountains, and from the Paofic 
coast. 

The only specimens exhibited at the Exhibition were from Brandon^ 
Yermont, 

Fire Clays and Porcelain Earth. — ^Kaolin, and various coloured clays, of 
greater or less purity, occur in this formation along the western base of the 
Green Mountains. They are mainly used in the manufacture of fire-bricks and 
t^e stronger kinds of pottery. The clays are pure white, yellowish from iron, 
and pink-coloured from mangenese. days of similar character are known 
in several localities in !N"ew Jersey. 

Another variety of clay, perhaps a little more recent in its origin, is, 
however, the most abundant in the State of New Jersey. It occurs in the 
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neighbovriioocl of South Amboy^ and is known as ^^ potter's day:" from this 
simroe are snj^lied many g£ the manufaetories of ^ stone-ware" in the United 
States. It is associated with, or succeeded by beds of mottled clay and sand. 
Eire-bricks are also extensively mimufSEictured from these beds. 

Specimens were exhibited from Brandon, Vermont, and also some speci- 
mens of kaolin and fire-brick from M"ew Garden, Pennsylvania. 

Shelly Marls and Green Earth. — In New Jersey, Maryland, Virginia, and 
faxther to the south, shelly marls, sometimes containing green-earth, but fre- 
quently without, are used by agriculturists for enriching the soil. 

Building^materials.— In this formation, sand, clay, and brick-earth supply 
iiie want of good building-stones. A coarse friable sandstone occurs in some 
localities of ilte tertiary f(Hination, but it is unfit for dmrable structures, as is 
Mly shown by tibe Oa^tol at Washington, aad some <^er buildings in which 
it has been used. 



Cebtaceous Fobmation. 



The cretaceous formation in the eastern part of the United States makes 
its first appearance in ISew Jersey, where it was long since recognized, and 
from this locality were derived many of its most characteristic fossUs described 
by Dr. Morton. It oc(^ies a broad belt in New Jersey and Delaware ; and, con- 
forming to the extent and direction of the tertiary beds, it appeals at intervals 
m Virginia and in Korth and South Carolina, wherever it is exposed by the 
denudation of tiie superincumbent tertiary beds. It thence stretches across 
the northern part of Georgia, central Alabama, and Mississippi, and trends 
Borthward along the outorop of the pakM>zoic rodcs beyond the mouth of the 
Ohio into the State of Illinois ; thence on the west of the Mississippi, foUowii^ 
the line of the palaeozoic strata through Arkansas, it expands to a great width in 
Texas, N(Hihwaid again, it is traeed, with varying bi^adth, along the eastern 
siopes of the fiocky Mountains and the tributaries of the Missouri, bey(Hid Fort 
MttMiaii on that river. On the whole, the cretaeeoos deposits extend from 
north to so«th more than twenty-foor degrees, or frcmi the tropic of cancer to 
^ 481h degree of north latitude. 

Eomomical Products and Agriadtural Conditions. — ISo pfToducts have been 
sent to the Exhibition from this formation. 

Green-earth, green-sand, or, as it is usually termed, marl, (^ the O'etaceous 
series is extensively used in "New Jersey and further south by agriculturists. 
It is sometimes nearly or entirely destitute of fossil shells ; while in some 
localities it has large numbers of them in its composition. The -fertilizing 
effects are mainly due to the contained potash, and perhaps also to sulphate 
of lime, derived from the double decomposition of su^[ihate of iron and the 
carbonate of lime from the fossil "shells. 

Notwithstanding the immense extent of the cretaceous formation in the 
United States, no true chalk has been discovered. The calcareous beds thus 
£u: known are only usefrd for burning into lime, and are not used for tmilding 
or ornamental purposes. 

SmaU deposits of iron, ofSten phosphate of ircm and iron pyrites, occur in 
this fbrma^n, but they are not of economical value. 

Lignite is found in small quantities, and fossil wood of several q>ecies 
is known. On the Upper Missouri and on the Yellow Stone Rivers the 
beds of lignite are extensive, and may at some friture time be of economical 
ndue. 

The area occupied by the cretaceous and tertiary formations, between the 
Mississipi river and the Rocky Mountains^ is much greater than the whole area 
of Silurian, devonian, and carboniferous strata between the Alleghanies 
and the Mississippi ; imd probably greater than the space occupied by all these 
rocks together in the limits of the Eastern United States. These formations, 
therefore, extending so far beyond the limits of the other formations, are des- 
tined to have an important influence in the future history of the country. 
Much of this great area is destitute of forests, and often of shrubs ; the surface 
is barren^ and much of it of such a character that it can never be Converted 
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to agricultural uses, being often a stiff clay, both in the cretaceous and 
tertiary formations. The climate is so dry that in summer the soil is parched 
and cracks to such a degree as to destroy all vegetation. Small alluvial tracts 
alone are capable of cultivation, and vast areas of country deserve to be, as they 
are, designated the mauvaises terres. 



Oolitic or Liassic Formation. — (Jurassic.) 

The formations which have been recognised as belonging to this period 
occupy a belt of ten or twelve miles wide by a length of fifty miles, west of 
Richmond (Virginia), and may be denominated the ChesterSSeld basin. The 
Deep River basin in North Carolina is a similar formation, extending, with some 
interruptions, nearly across the entire width of the State. The^e can only be 
regarded as separate parts of what has been one continuous formation.* Up to 
the present time this is the only geological group in the United States which 
has from its fossil remains been positively recognized as belonging to the age 
of the oolite or lias. 

This formation rests upon a floor of gneissoid and granite rock ; and the 
coarser grits and sand-stones of the series consist of the cemented materials of 
these ancient rocks. Higher up, the rock has the character of a micaceous 
schist, which in the upper beds becomes highly argillaceous, 

Economic Products : Coals, ^c. — A distinguishing feature of the formation, 
and one of vast economical importance, is the existence of several valuable 
coal-seams. These are wrought in the vicinity of Richmond, and near the 
Deep River, in North Carolina. The whole thickness of the formation in 
Virginia is 800 feet, and the coal-seams are confined to the lower 160 feet. 
In some places, two or three seams are known to occur, but in the Virginia 
basin, to the south of James River, these various seams are united into one vast 
bed of from 20 to 40'feet in thickness. 

The quantity of coal shipped from this basin, according to the best esti- 
mates at which we are able to arrive, is more than 160,000 tons annually. The 
coal-seams in the same formation in North Carolina have been less explored^ 
and thus far no considerable quantity of coal has found its way to market, for 
want of means of transportation. Facilities of transport, however, are likely to be 
soon afibrded by the completion of the slackwater navigation of Deep River. 

The chief economical products of this formation are coal, null-stones, 
building-stone, &c. No specimens from this formation were presented in the 
Exhibition. 



New Red Sandstone, Shale, and Conolombrate. 

The conglomerates, sandstones, and shaly deposts so well known in the 
valley of the Connecticut River through Massachusetts and Connecticut, and 
along the Hudson River valley, and thence through New Jersey, Pennsylvania, 
Virginia, and North. Carolina, have been usually regarded as belonging to the 
new red sandstone, or triassic period. In the two States last mentioned, the 
deposits now under consideration lie in similar insulated troughs or basins to 
the westward of those already described, and difiering from the former more in 
negative than in positive characters. 

This formation has its greatest breadth in' New Jersey and Pennsylvania, 
and gradually diminishes to the south-west, — so that in Maryland [and the 
northern part of Virginia it is but a narrow belt, the continuity of which becomes 
interrupted in the latter State. These insulated basins lie in the same line as 
the continuous belt, and are doubtless parts of a once continuous series. 

In the Connecticut River valley there is a belt of this formation, having a 
length of 100 miles, and a width of from ten to twenty miles. It is in 

*. The question of the age of the interrupted belt farther west, which is also a continuation of 
llie formation in New Jersey, and the same as that of the Connecticut River valley, is not yet fully 
determined. 
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this valley that it has been studied with more oare than elsewhere^ and from 
whence we have derived more of its characteristic fossils than from any other 
district. Its organic remains consist of fossil plants of the genus Voltzia 
and others^ numerous fossil fishes, also bipedal tracks which seem for the most 
f part referable to birds, together with those of quadrupedal animals. 



Economical Products of the New Red Sandstone Formation. 

Building-stones. — The Connecticut sandstone, though occupying a very 
limited area, furnishes at the present time more architectural and common 
building-materials than perhaps all other geological formations in the country. 
The stone is supplied to all the maritime cities of the United States, and even 
to the interior. 

This sandstone is likewise quarried in N"ew Jersey, and at some points on 
the Hudson River, in the State of New York. The stone used in the con- 
struction of Trinity Church, in New York City, is sandstone of this age, 
from the Passaic River, New Jersey. 

Copper and Lead. — The only metals or ores of importance known in this 
formation are those of copper and lead. In several localities in Connecticut 
copper ores occur in this rock, though they have been wrought with but partial 
success. The principal mine in this rock in Connecticut is the Simsbury copper 
mine, in the town of Granby. The ore is vitreous copper, with small quantities 
of variegated copper and malachite. The mine has not been worked for several 
years. 

In New Jersey it would appear that this formation affords copper ores in 
many localities; but, notwithstanding numerous attempts to work them at 
different times, they have been finally abandoned. The blue and green carbo- 
nates are the prevailing ores. The grey and blue sulphuret, with red oxides of 
copper, have been found in some of the mines; and, more rarely, native copper, 
and phosphate and silicate of copper. The ores do not occur in regular veins, 
but appear to be disseminated through certain layers of the slaty part of the 
formation ; sometimes aggregated in considerable quantities, and giving promise 
of success to the mining operations. 

In Pennsylvania, in the counties of Montgomery and Chester, some of the 
productive veins of lead and copper ores, which lie near the junction of this 
formation with the gneiss rocks, penetrate both systems, while other veins lie 
wholly within one or the other set of strata.* The localities mentioned afford 
large quantities of lead and copper ores ; and some of the mines are producing 
valuable returns. The veins in the shales and sandstones are observed to be 
more prolific in copper than in lead ; and the same lode, which is lead-producing 
in the gneiss, becomes copper-bearing in the superior rock ; or the lead-ores 
become greatly reduced, and the copper largely preponderates. 

The principal ores are sulphuret and phosphate of lead, and sulphuret and 
carbonate of copper, f These ores will be again referred to in the description 
of the older metamorphic rocks. 

Exhibition. — ^Besides the specimens from the Wheatley mine, the products 
of this formation in the Exhibition were rough specimens and small b^cks of 
dressed sandstone from the quarries at Portland, Connecticut, on the Connecticut 
River ; also sulphate of baryta from Cheshire, Connecticut. 

* Report of Professor H. D. Rogers on the Wheatley, Brookdale, and Charlestown mines, 
t The Wheatley mine, which is in one of the lodes penetrating hoth the gneissic and sandstone 
formations, has afforded the following minerals, all of which were represented at the Exhibition : — 

Sulphate of Lead, crystallized^. Blue Malachite. 

Phosphate of Lead. Black Oxide of Copper. 

Arseniate of Lead. Native Copper. 

jVlolybdate,of Lead. Oxide of Manganese. 

Chromomolybdate of Lead. Native Sulphur. 

Arsenio-phosphate of I^ad. ' Native Silver. 

Andraonial Sulphuret of Lead and Silver. Quartz, crystallized. 

Sulphuret of Lead. Cellular Quartz. 

Sulphuret of Zinc. Oxide of Iron with Silver. 

Carbonate of Zinc. Brown Haematite. 

Silicate of Zinc. Brown Spar. 

Sulphuret of Copper. * Sulphate of Barytes. 

Green Malachite. Iron-pyrites. 
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CoAL-FOfiKATIOJr^ Oft COAIr-HSAftUBB& 

The series of sedimentary and other deposits, constituting what is usually 
designated as the Coal-measures, or great Coal-formation, are, in the United 
States, extremely similar to those of Europe. The foundation or underlying 
rock is usually a conglomerate, or coarse sandstone, with quartz-pebbles. In 
some parts this rock is not present, and shaly beds with coal rest upon the lime- 
stone below. The succeeding beds consist of sandstones more or less fine, 
sometimes of conglomerate, or conglomeratic sandstone, shale, limestone, coal, 
and fire-days, llie immense thickness of this formation in some localities is 
truly astonishing, and the changes of condition that must have been required 
to produce the aJtemation of beds of different materials, and of such magnitude, 
is no less a matter of surprise. 

The great coal-formation of the United States is one of its principal and 
most striking geological features, as it is by far the most important of all in its 
economical influences. The eastern Alleghany or Appalachian coal-field extends 
fr(Mn the extreme northern part of Pennsylvania to the central part of Alabama, 
its length being more than 750 miles, and its greatest breadth more than 180 
miles ; exclusive of the anthracite basins which lie detached upon the eastern 
aide of the main field. The superficial area of this coal-field has been estimated, 
by Professor H. D. Rogers, at about 63,000 square miles. 

The great western coal-field, or, as it has been usually termed, the Illinois 
coal-field, occupies the larger part of the State of Illinois, and parts of Indiana 
and Kentucky. The late surveys of Dr. D. B. Owen have shown that this 
coal-^field has, in its full limits, a much greater extension in Iowa and Missouri 
than had before been supposed. 

It is true that the part west of the Mississippi River is not only separated 
froiu the eastern or Illinois portion by the river-channel, but that this river 
runs along a gentle anticlinal axis, the elevation of which has contributed in 
part to the separation of these two portions of the great western coal-field. 

This western portion, lying in the States of Iowa and Missouri, occupies an 
area two-thirds as great as that part on the east of the Mississippi. It is the 
opinion of Mr. Hall, and other geologists of note, that this coal-field extends to 
the south-west beyond the limit of any careful geological explorations as yet 
made, though probably not readiing beyond the parallel of the silurian and 
metamorphic regions of southern Missouri. 

Its greatest extent from the south-east to the north-west, or from the head- 
waters of Green River, in Kentucky, to its northern limit on the Des Moines 
River in Iowa, is more than 550 miles; while its greatest breadth across Illinois 
and Missouri, in an eastern and western direction, is more than 400 miles ; and 
from its northern termination in Iowa, to its present known limits on the Osage 
River at the south, is more than 300 miles. 

This western coal-field, therefore, including the area on both sides of the 
Mississippi, has a much greater superficial extent than the Appalachian coal- 
field. Indeed, that portion alone of this western field which lies east of the 
Mississippi has a superficial area nearly equal to the Appalachian coal-field; 
whUe that on the west of that river adds fully half as much more to the entire 
extent. 

Stifl farther to the south, we know that a coal basin of considerable extent 
exists in Arkansas. This was perhaps originally a part of the same field as that 
in Iowa and !Northern Missouri, and may have been separated from that by the 
elevation of the belt of metamorphic rod^s ; or this belt may have existed in its 
present elevated form as an island in the ancient ocean in which the sedimentary 
materials of the coal formation were deposited. Other coal basins, either as 
small detached areas, or as parts of one great field, are known to exist still 
farther to the south and west ; and from the fact that the great underlying car- 
boniferous limestone has been traced into New Mexico, and at intervals to the 
Rocky Mountains range, still farther north, we may infer that the coal measures 
will be found, if nojb co-extensive with it, to occur at least at mtervals and in 
isolated basins over this vast area. 

Besides these, there is a smaller field in Michigan, which has thus far proved 
unproductive, and which from its position, in a low flat country, is not likely to 
become available at present. Its geographical position is such as would give it 
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superior advantages, lying mb it does upon f be navigable waters of Lake Huron, 
and being more accessi^ to the conm^:^ <^ tibe great Bortkem lakes th«i 
either of the other coal-fields. At the present tinie we have too hbtie acco* 
rate knowledge regarcMi^ it to speculaite as to its fotnre conqianitive 
importance. 

There is likewise a small area of ihe nesrlj mialtOTed coal-measwes^* in 
Shode Island and Massachusetts* The relative positi^m of these beds, together 
with those of Nova Scotia, wfaeniriewed in eonneciion with the age and diaractef 
of the intervening country, suggests the idea that these detached portions may 
once have been united with &e Alleghany coal-field ; and further, that ^m 
was originally continuous with the western field ; and, in fact, in tiieir ordinal 
or undisturbed condition, the carboniferous formations may have been nearly 
co-extaudve with the area of that part of the United States lying east of the 
Bocky Mountains. 

In condition, besides these immense and inexhaustible coal-fields on the 
east of the Bocky Mountains, specimois d coal have been brought by Oaptain 
Stansbury from beyond Fort Laramie ; coal has also been obtained at Belliiig« 
ham Bay on Pugg's Sound^ Washington Territory ; little is known, however, of 
the age or geological associations of either. The specimens of tiie latter are so 
similar to the ordinary bitmninous coals of the coal-measmres, that no essential 
difference is perceptible, and we are thus led to hope that on the western coast 
of the United States this important source of progress and wealth may be 
found. 



Economical Products. 

Coal of the Coal Formation. — ^The rapid disaiq^earanee of &e forests firom 
the no^hem and middle portions of the United States, together with the steadj 
and increasing advancement in manufacturing operations, have necessitated thwa 
general use oi mineral fuel. Although comparatively but few years have elapsed 
since the introduction of coal into use as ordinary fuel, the present eiiormons 
and steadily increasing consumption renders the consideration of supply, and 
the means of bringing this supply within the facilities of transportation to towns 
and cities, a matter of great importance. 

The earlier manufacturing operations of the United States began in New 
England, where the abundance of water-power compensated for the absence of 
mineral fuel, and supplied the requirements of the manufSstcturer. At the pre- 
sent time, however, since the American coal-formations are better known,' and 
the supjdy has kept pace with the wants of the community, it is beginning to be 
felt that manufacturing operations nmst depend upon the abundance and 
unfailing supply of fossil fiieL The ratio of increase in the consumption of 
anthracite coal in the United States may be understood from the frtct, that in 
1820, 365 tons were used; while in 1847, the increased demand reached the 
amount of nearly S,000,000 tons ; and of bituminous coal during the same yeaz^ 
more than 2,000,000 of tons were consumed.f 

In 1851, it was estimated that the bituminous coal consumed in Pittsburg, 
and shipped to southern ports^ including that from the Monongahela, amount^ 
to more than 1,000,000 tons. 

The anthracite and bituminous coal-fields of Pennsylvania and Maryland, 
which form outliers in advance of the great coal-field, are reached with facility 
from the Atlantic coast The Ohio, Monongahela, Kanawha, and other 
smaller but navigable streams traverse and penetrate the Alleghany field on the 
west, while its northern and eastern margins approach within thirty or fifty 
miles of Lake Erie at Cleveland, and within less than one hundred miles <^ 
Buffalo, which is the terminus of the Upper Lake navigation and the commence- 
ment of the canal navigation of New York. 

* The partially altered beds of the coal-measures here spoken of are those which are productive 
in coal j but I am satisfied that a much larger extent of country in New England consists of the coal 
measures, in a more or less highly metamorphic condition. 

t R- C. Taylor's « Statistics of Coal." 
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On the south, the same coal-field reaches within 200 miles of the Gulf 
of Mexico, and is there penetrated by streams which admit the transporta- 
tion of coal from the mines to tide-water ; and the coal for the steam-navigation 
of the Gidf will eventually be supplied in that direction. At the present time, 
large quantities of coal are shipped down the Ohio, and thence to New Orleans, 
making a distance of more than 2000 miles of river navigation. 

The western coal-field is traversed by the Ohio, the Wabash, the Illinois, 
the Mississippi, the Missouri, and the Des Moines ; thus the greatest possible 
facilities are aflforded for transportation by natural navigation. The north- 
eastern boundary of the Illinois coal-field reaches to within 80 or 90 miles of 
the southern extremity of Lake Michigan, and is connected with Chicago both 
by canal and railroad. Add to all these facilities for transportation the numer- 
ous railways, in progress and projected, over a nearly level or slightly undulating 
country, and it will be obvious that the whole of this great western country can 
readily be furnished with an abundant and cheap supply of mineral fuel. 

The coals of the small districts included in Massachusetts and Rhode 
Island are anthracites of a low degree of combustibility. This character of 
the coal, together with the irregular condition of the beds, in the midst of a 
much disturbed and highly metamorphic region, have caused them to be little 
sought for ; and of the ten or twelve workings commenced at different times, few 
have been continued. 

The anthracite basins of Pennsylvania produce anthracite of a superior 
quality, and from its accessibility it has furnished a large part of the fuel used 
in the towns and cities of the Atlantic coast. 

A specimen of anthracite coal of enormous size, from the Mammoth 
vein, Wilkesbarre, Pennsylvania, was presented at the Exhibition by citizens of 
that town. This mass showed a vertical section of the vein, being a shaft 
5 feet square at the base and 30 feet high ; weighing about 60 tons. Several 
other large masses, one 10 feet long by 4 wide, and 3^ high, were exhibited 
from the same locality ; and specimens of the same bed from other localities. 

' Coals from the Carbondale and Pittstown mine, a collection of about sixty 
varieties of anthracite from Schuylkill county, and several other specimens of 
coal, were presented at the Exhibition. 

^ Bituminous coals from Maryland were exhibited in large masses, showing 
the thickness of beds, 11 and 15 feet respectively. Jifumerous specimens of 
bituminous coal accompanied samples of iron-ore from several places in 
Pennsylvania. 

A collection representing the bituminous coals of Perry, Hacking, Vinton, 
Jackson, and Mahoning counties, Ohio, also specimens from Kentucky and 
Virginia, were exhibited. 

Iron- Ores. — The coal-fields of the United States contain rich deposits of 
the iron-ores which usually occur in the coal-measures. These are chiefly the 
carbonate and peroxide of iron ; the latter mainly resulting from partial decom- 
position or change of the former, which is argillaceous, calcaj eous, or siliceous in 
its composition. In Pennsylvania and in Ohio, where these ores are wrought to a 
greater extent than elsewhere, the beds appear to be inexhaustible, and will 
supply for an indefinite period the requirements of advancing physical improve- 
ment and civilization. 

In Tennessee, Alabama, and Western Virginia, the coal-formation abounds 
in iron-ores. In the western coal-field less is known of this connection of coal 
and iron, the extent to which iron is manufactured being far less than in the 
east. The geological survey of Illinois, now in progress, has already shown 
that this State is richly supplied with iron-ore in the midst of her inexhaustible 
coal-fields ; although there are as yet but two furnaces in the State. In 
Missouri, iron from these ores is manufactured to some extent, yet too little is 
known to warrant a conclusion as to their abundance. 

The iron-ores from the coal-formation presented at the Exhibition were 
chiefly from Pennsylvania; and from that State was furnished a very full 
collection, not only of the ores from the coal, but from other formations.* The 
collection comprised the ore and furnace-products, viz., ore, coal, slag, pig-iron, 
as well as manufactured iron ; — otes from geological formations below the coal, 

* Further mention of these will be made under the headings of " Iron Ores." 
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and occurring in the midst of the coal-fields, being here exhibited in company 
with the coab by which they are smelted. 

Iron-ores from the coal-formation were exhibited from Vinton, Jackson, 
and Hocking counties, Ohio ; and also from one locality of the coal-formation 
of Missouri. A good series of specimens ^presumed to be from the same 
formation were exhibited from Alabama. 

In estimating th6 relative abundance and accessibility of this metal in 
the coal-formation, it will be recollected that only a small part of what is 
known in these immense coal-fields was represented in the Exhibition ; and 
that what is known is comparatively but a small portion of what exists in the 
entire area ; and when we reflect that the ores belonging to this formation, with 
their accompanying mineral fuel, are distributed more or less abundantly over 
an area of more than 160,000 square miles, we may have some faint conception 
of its vast amount, and of the important results of its influence on the future 
industrial interests of a country like the United States. 

The States of Tennessee and Alabama are known to be rich in iron-ores 
of the coal-formation ; as also Virginia and Kentucky ; though specimens were 
exhibited from only one of these States. 

Limestones. — In nearly every part of the coal-fields there occur beds of 
limestone of marine origin, alternating with shales, sandstones, and beds of 
coal. In some places the coal and limestone are in actual contact ; and some 
of the ores occur in connection with the limestones. These beds of limestone 
furnish the necessary flux for the reduction of ores of iron, and also lime for 
ordinary building-purposes. 

Sandstones. — The beds of sandstone, alternating with the shales and 
coal-seams, often furnish an excellent and durable bmlcSng-material. Some of 
the more friable sandstones, which are free from iron, are used for glass- 
making. 

Fire-Clays. — Some of the coal-seams are underlaid with beds of fire-clay, 
of greater or less thickness ; and in some parts of the formation there are 
extensive beds of fire-clay not directly associated with coal-seams. This 
material is used for fire-bricks, stoneware or pottery, water-pipes, and drain- 
pipes, and is everywhere co-extensive with the great coal-fields. 



Oabbonifbkous Limestone Formation. 



The great limestone formation immediately underlying the coal-measures, 
and which in the carboniferous districts is usually a conspicuous feature in the 
topography of the surrounding country, is an unimportant and inconspicuous 
rock upon the margin of the greater part of the Alleghany coal-field. On the 
eastern margin through Pennsylvania, it can scarcely be said to exist ; unless 
the thin bands of limestone associated with the red shale of No. XI. (Penn- 
sylvania Geological Reports) may be regarded as this rock. 

In Virginia this limestone becomes greatly expanded ; and, in the south- 
em part of the State, it acquires an important thickness. In Tennessee, 
following the same durection, the limestone forms a narrow belt along the 
eastern side of the coal-field, and continues to its southern extremity in 
Alabama. In Northern Alabama, upon the west and north-west sides of the 
coal-field, this limestone area is greatly expanded, and continues into Ten- 
nessee ; forming a very conspicuous feature in the topography of the Cumberland 
Mountains. In the northward, however, the limestone gradually diminishes, 
and is finally lost before reaching the Ohio River, or becomes so merged 
in the adjacent sandstones as to pass unobserved. 

When we turn to the western or Mississippi coal-field, we find the extent 
and importance of this formation greatly increased. Along the eastern side 
of this coal-field the limestone occupies abroad belt, extending through Indiana 
and Kentucky, and re-appearing on the western side of this part of the basin, 
or along the valley of the Mississippi, where it is deeply excavated for many 
miles by the channel of that river, and often forms high cliffs along its banks. 
It occupies a belt of country of varying width, on one or both sides of the 
Mississippi, from a short distance above the Ohio to the mouth of Rock River, 

D 
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more than 300 miles in extent, and passes both east and west under the coal- 
measures on either side. It appears at numerous intervals along the Missouri, 
and, as far as known, it forms a broad belt encircling the whole of the western 
division of the coal-field. Farther west it appears near Fort Laramie, and is 
the principal stratified rock in the vicinity of the Great Salt Lake. Its occur- 
rence in Texas and New Mexico is also known, though its limits have not 
been defined. In Michigan, little is known of this formation, though limestone, 
referred to this period, occurs in several localities along the western side of 
the coal-field. The great variety of character exhibited by this limestone in 
the west, together with other considerations, has induced Dr. D. D. Owen to 
separate it into a lower and upper formation. The whole is 390 feet thick,* 
and is divisible into twelve different beds, characterised by lithological 
differences. 

Thus, over an extensive region in the west, this group of limestone beds, 
with their layers of marl, or soft argillaceous sandstone, and marly partings 
with earthy beds of limestone, imparts a character of fertility to the country 
surrounding the western coal-field, unknown in the same geological associations 
elsewhere in the United States. On the northern, eastern, and western margins 
of the Alleghany or eastern coal-field, there is a broad belt of country in which 
no important calcareous formation exists ; and here the limestone products can 
only be obtained from many miles beyond the outcrop of the coal-measures, 
or from the thin calcareous beds which alternate with the coal-seams. The 
effect of this geological difference is perceptible, not only in the architectural 
character of the buildings, but in the agricultural condition of the country ; 
in the one case, the belt around the coal-measures producing a grazing country; 
^hile in the other, the corresponding belt, holding similar relations to the coal- 
measures, and in the same latitude, possesses a highly calcareous soil and gives 
origin to a grain-growing region of the first order. 

But not only does the belt of country surrounding the coal-fields present 
this contrast of character, the regions within the areas of the coal-fields are not 
less strikingly different. This surrounding calcareous formation, together with 
the many alternating beds of limestone m the coal-measures themselves, all 
of which are frequently cut through by the river-channels and deep valleys, 
have served to distribute calcareous matter very generally and abundantly 
throughout the region. From this cause, perhaps, together with the accu- 
mulation of soils derived from the calcareous beds of lower formations in the 
northern districts, the area within the coal-fields of the west, in their wide 
extent of prairie and level lands^ present a very different aq>ect JTrom those 
parts of the country within the eastern coal-field, although the coal-fields hold 
similar geological relations. 



Economical Products of the Carboniferous Umest&M. 

Lead. — The carboniferous limestone, throughout the greater part of its 
extent, preserves its normal characters, and is generally unproductive of mineral 
substances. In the southern part of Illinois, where the strata are much dis- 
turbed, it is traversed by several veins which have been worked for Iead.t The 
lodes contain galena, blende, fluor-spar in large quantities, calc-spar, &c. 

Lead-ores likewise occur in the carboniferous limestone of Tennessee 
and Alabama, but not in quantities sufficient to be wrought. A vein of lead- 
ore in proximity to the coal-measures is worked in Arkansas ; but this may 
perhaps be found to be in the caxboniferous limestone. 

Building Stones. — This limestone affords an excellent and cheap material 
for building, easily quarried and dressed. Some of the beds are extremely 
fine-grained and compact in texture, admitting a good polish, as do also some 
portions of the lower beds of the limestone^ which are oolitic in structure. 

* This thicknesa is. much less tiian that estimated for the limestone in the same association in 
"Virginia and Tennessee. 

I The State Geologist of niinois. Dr. J. S. Norwood, expresses much confidence in the pro- 
spectiTC value of these yeins. 
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Several blocks, and some smaller polished specimens of this limestone from 
the vicinity of St. Louis, were shown in the Exhibition. 



£bD ShAIA of THS CAfiBQHIfEBOnB LllIBSTOirE FOBHATIOir. 

In connection with this limestone it would seem necessary to notice a very 
important formation of red shale, which, in the absence of ihe limestone, lies 
directly beneath the ccmglomerate of the coal-measures. This shale formation 
(So. XI of the Pennsylvania survey) has a thickness of 2,949 feet at PotteviUe, 
and extends in a broad belt along the eastern margin of the coal-fields throng* 
out Pennsylvania and Virginia. 

Economical Products: Iron. — ^It is economically important from being the 
repository of iron-ores which are wrought in many places in Pennsylvania, not 
only along the borders of the coal-measures, but at numerous points within the 
basin, where the superincumbent steata are cut through. The ores of the red 
shale are chiefly carbonates of iron, with variable proportions of silica, plumina^ 
&c. They yield from 60 to 80 per cent, of carbonate of iron, and some 
of them yidd peroxide of iron in about the same prc^ortion. Specimeos of 
these ores were shown in the Exhibition. 



DBVOOTAlfr FORMATIOir* 

The group of limestones, shalesf, and sandstones, forming this division of 
the palseozoic jrocks which in the United States are generally recognised as 
constituting the Devonian system, are a heterogenous assemblage. In the 
descending order, this series begins with the formation No. X of the Penn- 
sylvania Survey; which, though it may be a debateable ground between 
carboniferous and devonian, will be for the present included in the latter. 
To this we have to add the shales and sandstones of the Cattskill Mountains, 
and the Chemung and Portage Groups, together with the shales and calcareous 
beds of the Hamilton Group of New York, and their extension westward, known 
as the Black Shale, and Waverly sandstone, or fine-grained sandstones of Ohio, 
Indiana, Iowa, &c. The whole of this series of deposits rests upon a limestone 
included in the same fonnation, and which is at least co-extensive with them. 

We shall first notice the extent and general character of the sedimentary 
strata of the upper portion, and afterwards describe the limestone formation. 

First group. — The series of strata under consideration has a far greater 
thickness in the eastern part of the United States,as New York and Pennsylvania, 
than in the western part. In the form^ it is clearly a littoral deposit, and the 
coarser materials are accumulated in this part of the formation ; while towards 
the west, thefiner materials only have been transported, and consequently the 
accumulation is less. For this reason also, its economical resources, and its 
influence upon the topography of the country and the fertility of the soil, vary 
to a great degree in different parts of the formation. 

In those situations where we find the greatest development oi these 
groups, the lower beds have been composed of a fine impalpable mud, succeeded 
by others formed of a similar fine mud, with a large admixture of calcareous 
matter; and sometimes the rock becomes arenaceous, with calcareous matter 
in smaller proportion. Succeeding this, are often some thin calcareous bands, 
which, however, are not constant. To these again succeed soft shales, or shaly 
sandstones, which are followed by arenaceous beds, and a successive alternation 
of these with bands of shale, of greater or less tJiic^ess. To these succeed 
red and green shales and sandstones, the structure being in some cases coarser 
than that of the lower deposits, but often shaly, or consisting of alternating 
arenaceous and shaly beds. This is the formation composing the OattskiU 
Mountains. To this must be added the formation No. X^ wh^h is a coarsQ 
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sandstone or conglomerate, and sometimes a shaly mass, with an admixtm-e of 
conglomerate. 

This formation may be considered as occupying nearly all the southern 
half of the State of New York, from the Hudson Eiver, extending along the 
northern outcrop of the Pennsylvania coal-basin, and forming the southern 
shore of Lake Erie from near Brussels, N. Y., to Cleveland, Ohio. From this 
point it curves round in a broad belt, skirting the coal-measures along the 
entire western margin, but gradually thinning out to the southward. On the 
east it follows the outline of the Alleghany coal-field from Pennsylvania to 
Alabama. 

In like manner, the black slate and fine-grained sandstones encircle the 
Michigan coal-field, and form a broad belt, of several hundred feet in thick- 
ness. Song the entire margin of the Illinois coal-field, cropping out beneath 
the well-marked carboniferous limestone, into which they sometimes appear to 
graduate, or they alternate with the lower beds of the latter rock. Along the 
Mississippi valley these sedimentary rocks crop out at numerous points beneath 
the carboniferous limestone ; and the fine sandstones, so extensive in the west 
of fhis great coal-field, are probably of the same age. 

Second group. — ^At the base of all these sedimentary deposits lies an immense 

limestone formation, important less from its thickness, than from the area which 

it occupies, and the positive evidence which we have of its once having been a 

. continuous and uninterrupted coral-reef, over an area of not less than 500,000 

square miles. 

Within the limits of the United States, it is first recognized in ite unaltered 
condition in 'Seyr York, New Jersey, and Pennsylvania, and extending thence 
westward. Its most conspicuous outline, however, is from the Helderberg 
Mountains, on the Hudson River, near Albany, westward throughout the entire 
extent of New York. Crossing the Niagara River at Black Rock, extending 
through Upper Canada in a line nearly parallel to the coast of Lake Erie, and 
crossing into the northern part of Michigan, it forms the western boundary of 
Lake Huron in its northern part, quite to the Straits of Mackinac, and appears 
in an enormous outlier, capping Mackinac Island and Gross Cap. Its position 
to the south-west of these points is in the bed of Lake Michigan, having been 
denuded, with the softer beds beneath it, and excavated to form the bed of this 
lake. 

The anticlinal axis extending from the western part of Lake Erie, by 
Cincinnati, to the southern part of Tennessee, brings up this limestone, wliich 
occupies a broad belt on either side of the lower strata that have been here 
elevated. In the central part of Ohio, it extends from Sandusky, south, to the 
Ohio river, and thence into Kentucky. It has an equal extent in Eastern and 
South-eastern Indiana, reaching the Ohio River at the Falls at Louisville, and 
passing thence through Kentucky, where it occupies a considerable area, it 
extends into Tennessee, skirting the UTCgular outline of the silurian formation 
of that State. 

In a north-west direction from where we leave this rock in Northern 
Indiana, it follows a course parallel to the northern outline of the Illinois coal- 
field; and extending by the head of Lake Michigan across the Mississippi 
River, it constitutes in part the formations of the valley of the Red Cedar River 
in Iowa. 

Notwithstanding the remarkable persistence of this group, it has nowhere 
a very great thickness ; and indeed it is for the most part a very thin deposit, 
reaching, perhaps, at its maximum, no more than 350 feet, and it is usually 
less than 100 feet. In its north-western extension in Iowa, Dr. Owen estimates 
it at no more than 60 or 70 feet, and its furthest south-western limit is scarcely 
more than half this thickness. 

Third group. — At the present time geologists are inclined to extend the 
limits of the Devonian system, in America, still lower than the limestone just 
described, and to include within the signification of this term a series of grits and 
sandstones which intervene between the last-named limestone and another lime- 
stone formation below. In New York two distinct members are recognised, the 
Cauda-galli grit, and the Oriskany sandstone. The former is a close, compact, 
and fine-grained mass, of a dark colour, and nearly destitute of fossil remains ; 
while the lower member is a coarse, porous, or loosely aggregated sandstone, 
containing an abundance of fossils. 
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These grits and sandstones have their northern termination in the Helderberg . 
Mountain, near the Hudson River ; and in their extreme western prolongation 
they do not reach beyond 200 miles, and present several interruptions within 
this distance. The entire thickness in the State of New York does not reach 
200 feet. The lower member of the group is much more persistent than 
the upper, and extends southward through Pennsylvania, and into Virginia, 
and in this direction acquires in Pennsylvania, according to Professor H. D^ 
Rogers, a thickness of 700 feet. 



Economical Products of the Devonian Rocks. 

Iron-ore, Building Materials, 8fc. — A system so varied in its composition^, 
and occupying so great an extent of country, must necessarily present a variety 
of useful products. The principal materials of economic value are iron-ores^ 
limestone for lime, hydraulic limestone, building-stones, sandstone for building 
and for fire-stones, flagging-stones, &c. 

At the junction of the Chemung and Cattskill Groups, Nos. VIII and IX 
of the Pennsylvania Survey, there occur bands of fossiliferous iron-ore, not 
unlike one to be mentioned in the Upper Silurian formation, or Clinton Group 
of Kew York. • These ores yield from 30 to 60 per cent, of peroxide of iron. 
Iron-ores also occur associated with the limestone at the base of No, VIII of 
the Pennsylvania Survey. 

These ores are described as of good quality and abundant in quantity, in 
the State of Pennsylvania, and they occur still further to the south. In the 
western extension of the limestone described, no ores of importance are known 
to occur, though the line of junction with the rock next below it is often marked 
with an ochreous deposit. 

The only products of this formation shown in the Exhibition were a few 
specimens of iron-ore and limestone from Pennsylvania. 



Upper Silurian Pobmation. 



The fonnations which in the United States may be included in the upper 
division of the Silurian system consist of limestones known in New York as 
the Lower Helderberg Limestone Group, which includes the following members 
in the descending order: Encrinal limestone, Delthyris shale limestone, Penta- 
merus limestone, and Water-lime. To these again succeed the Onondaga Salt 
Group of Kew York and the great limestone of Niagara, altogether constituting 
No. VI of the Pennsylvania survey. Below these occur a series of shales, sand- 
stones, conglomerates, and beds of limestone, constituting the Clinton Group 
of New York ; and the whole is terminated below by the Medina sandstone* 
The two latter-named formations constitute No. V of the Pennsylvania Survey. 

These different members or groups of the series have a very different 
geographical distribution, and require to be separately noticed. 

Group A. — The lower Helderberg limestones have their greatest develop- 
ment in the Helderberg Mountains, near the Hudson River, and in New Jersey, 
Pennsylvania, and Virginia. In Pennsylvania the thickness of the group is 
estimated at .900 feet, which is four times greater than in New York. In a 
south-west direction, parallel to the Appalachian chain, this group appears to 
be co-extensive with the other members of the palaeozoic formations. Pursuing 
it in a westerly direction, however, we find that it thins out ; and, with the 
exceptioji of the lower members, it is not known beyond 100 miles west from 
the Hudson River. The lower member, or Water-lime, extends to the western 
boundary of the State. 

Group B. — The second division, or Onondaga Salt Group, has a widef 
range, and may be traced throughout the entire length from east to west of th^ 
State of New York, and thence through Canada West, where it is often 4eeplj 
covered by superficial accumulations. Its course ^orth•westerly is in ^he 
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direction of Lake Huron, where it has been entirely removed, and the basin of 
the lake now occupies its place. It re-appears forming the base of Mackinac 
Island and Gross Cap of liike Michigan. 

From these points its course is again in the direction of the basin of liake 
Michigan,* from which, together with the superior limestone, it has been 
removed. 

In Northern Ohio, west of Sandusky city, and along the Sandusky River, it 
has some importance ; but in the southern part of that State^ and in the souths 
eastern part of Indiana, although easily discoverable in numerous localities, its 
thickness is unimportant. 

The most persistent member of this part of the silurian system, is the 
13'iagara group, consisting of shale and limestone, or of limestone alone, and 
well known as forming the barrier at the Falls of Niagara. Although this 
group is often extremely thin, and with diflSculty recognised, along the eastern 
outcrop of the paleozoic series, it becomes very important in the western part 
of the State of New York. In the eastern part of the State it is a thii bed of 
little note, but augments in thickness towards the west, producing a con^icuous 
feature in the topography of the country, in the great terrace, or mountain 
ridge, as it is termed, which extends from Rochester, by Lewiston, New York, 
Queenstown and St David's, Canada West, to the head of Lake Ontario. 
Thence westward, this formation produces the prominent headland, Cabot's 
Head, between Lake Huron and Georgian Bay ; and, in its continuation, it 
forms, in great part, the Manitoulin Islands. From these west by the Straits of 
Mackinac, it forms the northern shore of Lake Michigan and the peninsula 
between that lake and Green Bay ; and continuing thence, it forms the western 
shore of Lake Michigan nearly to its southern extremity. Farther west, it 
occupies the elevated portions of the country in Southern Wisconsin and 
Northern Illinois, and, extending into Iowa, spr^uls out into a wide area between 
the Mississippi and the Red Cedar River. 

The anticlinal axis before mentioned, which extends from Nashville to 
Lake Erie, brings up this limestone in the islands near the west end of that 
lake ; and, extending thence south-westerly, it is broken through by the Lower 
Silurian about fifty miles north of Cincinnati, and thence extends on either side 
of this axis into the States of Kentucky and Tennessee, constituting the lower 
beds of limestone at the Falls of the Ohio, and holding the same position in 
the well-known fossUiferous localities of Perry county, Tennessee. 

Group C. — ^We may for the present include in one the two succeeding forma- 
tions, the Clinton group and the Medina sandstone of the New York Survey ; — a 
series of beds consisting of shale, shaly sandstone, conglomerate, beds of limestone, 
iron-ore, and a massive formation of soft red sandstone at the base. This group, 
either entire, or represented in some of its members, is nearly co-extensive with 
the preceding. It follows the same course, cropping out from beneath it, and 
often aids in ^ving prominence to the bold outline of the superior limestone. 
This group is well developed in all its members, in the central part of New 
York, its most northerly limit in the United States, if we except some parts 
of Maine, where, however, its extent is little known, and the Green Mountains, 
in which it may be represented by some* metamorphic rocks. From its point of 
greatest development in Oneida county, this formation becomes more calcareous 
and of less volume to the westward; and at the Niagara River, the whole formation 
consists of a bed of shale and a bed of limestone. North-westerly through 
Canada, though greatly reduced in thickness, it follows the line of the superior 
limestones, and is seen in the islands of Lake Huron. It is distinctly recog* 
nised on the eastern shore of Green Bay, and again in Wisconsin, which, as far 
as now known, is the most westerly limit of the rocks of this formation. Some 
of the limestone beds of this group, as defined in New York, are to the west- 
ward intimately blended with the Niagara limestone. The same is true of 
these rocks along the great central axis, though here the sedimentary beds of 
the group are scarcely to be recognised. 

From the south-west end of the Shawangunk Mountain in New York, this 
group extends through New Jersey, and into Pennsylvania^ where it attains 
file great thickness of 2,000 feet. It is persistent in some of its members 

* For the oriein and relative position of tbe valleys of Lakes Huron and Michigan, sec i^ 
Paper bjr James Hi3l, in Fo^er and Whhney^s Report on the Lake Superior Land District. 
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through Virginia and Tennessee^ and reaches the sonthem termination of the 
palseozoic rocks in Alabama. 

The base of the upper division of the Silurian system is marked by an 
immense accumulation of thick-bedded sandstone, both of coarse and fine 
texture, and massive strata of conglomerate^ with thin beds of shale or shaly 
sandstone. . The conglomerate often contains pebbles of large size, and &e* 
quently the materials composing these beds are but partially worn, the frag- 
ments preserving to a great degree their angular form. 

IN'otwithstanding the coarseness of the materials of which this rock is often 
composed, they are so cemented as to suggest the idea that some portions of 
the siliceous matter may have been in partial solution at the time of the aggre- 
gation of the mass. The less rounded character of the- materials, and the 
compact nature of the rock, together with the peculiarities of its bedding, and 
other features, serve to distinguish it from tibe conglomerates of the coal* 
Pleasures. 

This rock is first recognised in the valley of the Mohawk, south of Utica> 
where it altogether constitutes a mass of less than 20 feet in thickness, and is 
soon lost both towards the east and the west by thinning out, while towards the 
south it passes beneath the overlying formations. Seventy miles to the south- 
ward, however, it abruptly appears in great force in the Shawangunk Mountain^ 
which commences a few miles from the Hudson River, near Kingston, and thence 
it ranges through the counties of Ulster, SuUivan, and Arago, to the Delaware 
River. The formation extends thence south-westerly, through New Jersey, 
[Pennsylvania, Maryland, and Virginia, constituting a prominent feature in the 
topography of the country throughout its entire extent. Including the Shaw* 
angimk Mountain in l!^ew York, and its continuation, the Kittatinny Mountain 
in Pennsylvania, it forms an almost continuous mountain-range from theHudsoiy 
River in New York to the northern part of Virginia. We should not omit to 
observe, that although the Shawangunk Mountain terminates abruptly on the 
north-east a few miles from the Hudson, yet the conglomerates and coarse 
sandstones are infolded with the underlying slates of a preceding period^ in the 
contorted and metamorphic rocks oi Eastern New York. 

This formation usually imparts a conspicuous character to the scenery and 
topography of the country which it traverses^ and of itself it constitutes the 
mountain range described. The surface is usually barren, and often quite 
destitute of vegetation over considerable areas ; and the white sandstone, often 
conspicuous in large naked patches, gives a peculiar aspect to some parts of 
the mountains. 

And it is worthy of remark, that these rocks present the very significant 
feature of an ancient coast-line formed during a period of disturbance, and 
marking in the most decisive manner the period of greatest change in the 
fauna which occurred during the deposition of the entire series of the 
palaeozoic rocks. 



Economical ProdncU of the Upper Siluriati Rocks. 

Iron-Ore. — ^The substance of greatest economical importance in this part 
of the system is iron-ore. The strata known in New York as the "Clinton 
Group" contain one, and sometimes two distinct beds of iron-ore, alternating 
with beds of limestone and shale. This iron-ore appears to be nearly 
co-extensive with the formation. In the western part, however, where the forma- 
tion has become interrupted and thin, iron-ore is known to exist in only a single 
locality in Wisconsin. The ore is fossiliferous, as are the adjoining bands of 
limestone, and often highly calcareous in its composition. It is much prized 
and extensively used in the manufacture of iron in Pennsylvania and New 
York. 

Small quantities of iron-ore occur in the superior limestones (No. VI. 
of Pennsylvania Survey) in Pennsylvania^ but throughout the large part of 
the area occupied by these limestones, no ore of importance is known. 

Leady Zincy and Copper. — Galena^ blende, and copper-pyrites occur in the 
Shawangunk conglomerate. At the present time a leacfmine is wrought in this 
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rock, in the Shawangunk Mountain in Ulster county ; the products of the mine 
are galena, copper-pyrites, and a small quantity of blende. This mine has 
aflforded some remarkably large masses of galena, one of which weighed 16,000 
pounds. 

Further to the southwest, within the State of ISTew York, a vein or bed 
of sulphuret of zinc in the same formation has been somewhat- extensively 
wrought. 

Building^Stone and Millstones. — ^Limestone everywhere abounds in this 
part of the system, and some of the finest and most durable structures in the 
country are made from limestone of the Niagara group ; this is evidenced in 
the great works along the line of the Erie Canal ; and the facility with which 
this rock is quarried, and the proximity of navigation, have caused its extensive 
use ; it may be recognised even in the city of Chicago, at a distance of 1,600 
miles, by way of the lakes, from its source in Western New Ydrk. 

The Medina sandstone and Clinton groups affbrd an abundance of fine 
flagging-stones, as well as, in some parts, excellent bmlding-stones. 

Millstones of good quality have long been manufactured from the compact 
conglomerate of the Shawangunk grit; this rock, in earlier treatises on 
American geology, was supposed to be identical with the millstone-grit of 
England. 

Salt. — ^The Onondaga Salt-group, in the State of New York, yields brines 
of great strength, from which large quantities of salt are manufactured, afford- 
ing an extensive business as well as a large revenue to the State. The salt manu« 
factured at these salines in 1797, amounted to 26,474 bushels; since that time 
the quantity has been steadily increasing ; in 1852 it amounted to 4,922,635 
bushels, and in the present year the quantity will extend beyond 6,000,000 of 
bushels. 

Although this formation yields brines for a distance of 200 miles of 
more along its northern outcrop, yet those which are of sufficient strength to 
be used in the manufacture of salt are confined within a small area in the 
neighbourhood of Syracuse, New York. 

It should be observed, that the wells from which these brines are obtained 
are bored in drift or alluvium, and in only a few cases reach to the rock in situ^ 
The brine occurs in the drift, having percolated from the superior beds of the 
group which rise above the level of this valley on the south ; and its quantity 
or quality is not improved by penetrating the strata which lie below the gravel. 

Exhibitibn. — The products of the Upper Silurian in the Exhibition, were 
specimens of iron-ore from Pennsylvania, and gypsum from New York. 



Lower Siluriak Formation. 



The geological formations which at the present time are included in the 
lower division of the Silurian consist, in the descending order, of a series of 
argillaceous sandstones, shales, and slates, which are known as Formation III 
of the Pennsylvania Survey, or the Hudson River Group, including the Utica 
slate, of the New York Geological Reports. To these succeed limestones of 
Formation II of the Pennsylvania Survey, or the Trenton, Black River, Birds-eye, 
and Chazy limestones of the New York Report. To these succeed, as the base 
of the system, the Formation I, or Calciferous and Potsdam sandstones. 
These three divisions of the Lower Silurian period require a few words of 
description separately, though in geographical extent they are, with some 
modifications, nearly co-extensive. 

Group A. — The first-mentioned, or highest division, has a great develop- 
ment towards the north-east ; and, entering the United States from Canada, 
we find it continued along the eastern shore of Lake Champlain, mostly 
in a partially metamorphic condition. Below Whitehall it expands, occu- 
pying a belt on the west as well as on the east side of the Hudson valley, 
and gradually assuming its normal character. It extends through the Hudson 
valley as far as Newburg, and thence following a south-westerly direction, we 
find it continued through New Jersey, Pennsylvania, Maryland, and Virginia, 
sometimes occupying a single belt of country, sometimes two or three belts, and 
again uniting into one. In its south-western extension it follows the general 
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trend of the Alleghany range^ and correspofnds in outline to the preceding and 
foUowing formations. Westward and north-*westward from the Hudson Biver, 
these strata pass beneath the lower limestones of the Helderberg from King-* 
ston on the Hudson to the Mohawk;' and along this vallej tiiey continue 
westward with numerous undulations^ finally rising to the sununits of the hills 
en either side, as the lower rocks are elevated from beneath. Finally they spread 
out in a broad area upon the eastern shore of Lake Ontario. In Canada they re*- 
appear upon the northern shore of the lake, and are traced uninterruptedly to 
the head of Georgian Bay, Lake Huron. The basin of this bay, and it$ 
continuation in the space between the Manitoulin Islands and the main shores 
are caused in part by the excavation and removal of the Hudson River Group^ 
the higher beds of which appear on the northern margins of some of these islands* 
To the westward, this Group reaches the northern shore of Lake Michigan, 
forming Pointe aux Baies, between the Little and Big Bay de Noquet. Its 
place is occupied by the waters of Green Bay, near the head of which, on the 
eastern side, the higher portions of the group are seen passing beneath tiia 
superior limestones. It is seen along the eastern shore of Winnebago Lake, 
and beyond this it is lost apparently from gradually thinning out. l^om the 
Georgian Bay, westward, the character of this formation is argillo-calcareous ; 
the higher beds consist of impure limestone, and arenaceous beds are almost 
entirely wanting. 

This formation has a great development in the region fifty miles around 
Cincinnati, Ohio, and south-westerly along the axis extending through Ken» 
tucky and Tennessee. In this part of the United States it consists of altemat-» 
ing beds of soft shale and thin layers of limestone, with occasional traces of the 
shaly sandstones which are so constant and characteristic a feature of this 
formation in its eastern extension. 

On the Mississippi Biver, and in numerous places in Wisconsin and lowa^ 
there occur some thm-bedded argillaceous limestones with seams of shale, over^r 
lying the lead^bearing rock, and holding apparently the position of the Hudson 
River Group^ Admitting this as proved, we are able to trace this group from 
the north-eastern boundary of the United States, in a south-^west d^ection to 
Alabama ; and from the eastern line of I^Tew York, through Canada, beyond the 
Mississippi river ; and we have good reason to suppose, from its appearance in 
the region of Cincinnati and Nashville, that it underlies the superior formati<ms 
throughout the intervening area. 

Group B. — ^The second division of the Lower Silurian formation, or the lime- 
stone group, consists, in its eastern extension, of four distinct members : the 
Trenton limestone, the Black River limestone, the Bird's-eye limestone, and 
the Chazy limestone. Of these the Trenton limestone is the most persistent, 
and often gives name to the entire group. 

This series of limestones is recognized as entering the United States from 
the north by the St. Lawrence and Champlain valleys, and is known along the 
St. Lawrence quite to its mouth. We find it continuing with slight interrupt 
tions through New York, New Jersey, Pennsylvania, Virginia, and Alabama, 
Westward from the central part of the State of If ew York it extends along the 
valley of the Mohawk by Trenton Falls and Black Biver to the eastern extremity 
of Lake Ontario. Thence, crossing the St. Lawrence, it passes through Canada, 
and appears on the shores of the Georgian Bay, and along the north side of 
Lake Huron; it forms the greater p^ of the Island of St. Joseph; and, 
extending westward between Lake Superior and Lake Michigan, it forms the 
western shore of Green Bay. Thence it enters the State of Wisconsin, con» 
tinning in a course nearly parallel to the western outline of Lake Michigan 
to within fifty miles of the southern boundary of the State, when it bends west- 
ward and occupies a broad belt in the southern part of Wisconsin and Northern 
Illinois. It extends into Iowa, and, following the course of the Mississi][^i 
River, occurs, at intervals, as high as the Falls of St. Anthony. In the axis of 
elevation which extends from below Nashville to Lake Erie, these lower lime^ 
stones are seen along the Stones Biver in Tennessee, and at Frankfort, Kentucky; 
but they do not appear north of the Ohio river. 

The limestones of the Lower Silurian period are co-extensive with the 
superior shales over the eastern part of the United States ; while in the western 
part, or in the Mississippi valley, they extend beyond the positively known 
limits of the shales, 

E 
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This group of limestones, whether recognized in the several sub-divisions, 
or only as a single mass^ is everywhere important. In all the more eastern and 
south-eastern localities, the group consists of limestone, with occasionally inter- 
posed layers of chert and thin slaty seams. Westward the portion of shaly 
matter increases, and in some places, as at the Falls of St. Anthony, it prevails 
to such an extent as to render a large proportion of the rock nearly unfit for 
all economical purposes. 

There is a general diminution in thickness, and change in character of the 
Kmestones of this group as we progress westward ; and in this direction com- 
mences the intercalation of another member, which is of little magnitude before 
reaching Wisconsin, but there becomes developed into a mass of much impor-> 
tance, being the lead-bearing rock (Galena limestone) of Wisconsin, Illinois, 
and Iowa, and formerly described in the Surveys of this region as a part of the 
Cliff limestone. 

Group C. — The lowest division of rocks included in the Lower Silurian 
consists of the Calciferous and Potsdam sandstones. The former known as the 
Lower Magnesian limestone in the States bordering the Upper Mississippi. 
These two rocks often alternate with each other at the line of junction, and in 
numerous localities we find a friable arenaceous deposit succeeding the calci- 
ferous sandstone, being obviously due to a repetition of the same operations 
which produced the lower arenaceous beds. 

The lower division is for the greater part nearly devoid of calcareous 
matter ; nevertheless, in its western extension it contains partially calcareous 
bands. The upper or calciferous sandstone was originally so named from 
its combining the arenaceous and calcareous composition which everywhere 
Inarksit in varying degrees. This formation enters the United States from the 
St. Lawrence valley on the north-east, and stretches across the northern part 
of New York as far as the outlet of Lake Ontario. It may be followed down 
the valley of Lake Champlain, and thence with interruptions through New 
Jersey, Pennsylvania, Maryland, Virginia, and Tennessee. Westward through 
Canada, it skirts the northern shores of Lake Huron, and becomes more exten- 
sively developed on Lake Superior ; from the outlet of this lake- westward, it 
spreads out to a great width in Northern Wisconsin, and extends along the 
shores of the Mississippi River, forming the high clifis which are so conspicuous 
a feature in the scenery between Prairie du Chien and the Falls of St. Anthony. 



Economical Products of the Lotoet Silurian Rocks. 

Iron-ore. — ^The large quantity of iron-ore described by Professor H. D. 
Rogers, in his " Geological Report of Pennsylvania," as connected with the 
limestones of this period, does not, we conceive, compose any part of the forma- 
tion itself; but the association of the ore with various clays and other deposits 
clearly indicate for it the same origin as for those other deposits of haematite 
ores which have been described in this report among the products of the tertiary 
formation. 

Lead-ores. — ^The most important economical product of the Lower Silurian 
formation is galena, or sulphuret of lead. The lead-bearing rock, or " galena 
limestone*'* of Wisconsin, Northern Illinois, Iowa, and part of Missouri, is a 
Lower Silurian limestone which has yielded immense quantities of lead-ore for 
many years past.f 

* So named by Professor Hall, who first recognised it as a Lower Silurian limestone (see 
Geological Report of Lake Superior Land Distiict), it having been described originally as a part of 
the cliff limestone of the Ohio Reports, or the upper magnesian limestone of Dr. D. Owen. 

f The mode of occurrence of this lead- ore is somewhat remarkable, and may be noticed in this 
place. The metalliferous limestone is from 50 to 80 feet thick, and is a thick-bedded, porous, and 
friable limestone. This rock is ti-aversed by fissures having a generally north-cast and south-west 
direction, with others crossing these nearly at right angles. The galena occura in the fissures, those 
having the most nearly north and south directions containing the lai-gest quantity, or being the best 
lodes. The ore occurs with calcareous spar, and mixed with or surrounded by clay in the fissures, 
rarely, if ever, attached to the wall-rock or penetrating it. The limestone below the proper lead- 
bearing rock is a thin-bedded mass, some of the layers being slaty, and the whole with continuous 
open fissures. In following the lead-bearing fissures downward, they are found not to penetmte the 
rock below ; and the lode of ore either thins ov4> abruptly or spreads h6rizontally between the 
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The lead-ores of Missouri occur in the same rock as those of northern 
Illinois^ Wisconsin^ and lowa^ and under similar conditions. Veins of galena 
and blende are known in several localities of the Trenton limestone in the 
northern part of New York, but these have never been wrought with profit. 

Copper Ores — ^Veins or lodes of sulphuret and carbonate of copper occur in 
several localities within the limits of the lead-region and in the same associa- 
tion, particularly at Mineral Point, Wisconsin, where these ores were formerly 
wrought, but idtimately proved unprofitable ; they occur likewise in Missouri 
They are confined to a rock of moderate thickness, and are productive in their 
linear extent rather than in depth. Copper ore has also been found in a lower 
position in the lower magnesian limestone of Wisconsin, but only in a single 
locality of small extent. On the south shore of Lake Superior, the lower or 
Potsdam sandstone is associated with extensive beds of conglomerate and an 
unbroken range of trap rocks which are copper-bearing. The sandstone and 
conglomerate contain some ores of copper, but the metafile copper occurs mainly 
in the trap rocks ; none of the veins in sandstone or conglomerate are worked at 
this time. 

Marble^ Limestone, and Building-stones, — Some of the beds of limestone 
afford a black marble of excellent quality, which is extensively used, with marble 
of other colours, for flooring in haUs and public buildings, and also for other 
purposes. For structures requiring heavy blocks, the lower limestones afford an 
abundant supply of excellent quality throughout their northern and eastern 
range, but are of far less value in this respect in their western extension. 

The Potsdam sandstone furnishes excellent and durable building-stone and 
fire-stone. 

The slates of the Hudson River group afford roofing-slates in numerous 
localities in Vermont, New York, and Pennsylvania, and probably farther 
south. These usually occur on the margin of the metamorphic belt ; and, when 
either entirely unaltered, or too much changed by metamorphic action, they are 
unfit for this purpose. 

Grindstones and Flagstones. — Grindstones of good quality are made fromthe 
sandstones of the Hudson Eiver group. Flagging-stones are also abundant 
in many parts along the eastern exposures, and as far west as Lake Ontario. 
The thin-bedded Potsdam sandstone in many localities affords good flagging* 
stones. 

Exhibition. — ^The products of the lower Silurian rocks in the Exhibition 
were encrinal marble from Lake Champlain, and also roofing-slates from the 
semi-metamorphic slates of this formation, which may with equal propriety be 
referred to the formation next to be described. 



Uppbk Metamorphic Bocxs. 



To draw the line between lower fossiliferous and upper metamorphic rocks 
is extremely difficult, inasmuch as the formations between the Hu^on River 
and the Atlantic consist of the various pakeozoic rocks already described, some- 
times in a transitional stat^, and sometimes perfectly crystalline and devoid of 
organic remains. All these rocks, however, in whatever degree they may have 

lamins or strata of the subjacent rock. It is quite impossible that the ore could have come from 
any source beneath the leaa-bearing beds ; and the only explanation that can be offered is, that they 
were filled from above by sulphuret of lead from solution, which, on coming to the subjacent 
rock with close joints, has spread out horizontally as far as it could penetrate between the lamins, in 
some instances replacing the fossils of the rock. The only objection that can be offered to this 
hypothesis is, that whenever the lead-bearing rock is traced beneath superincumbent beds, these are 
are of thin-bedded argillaceous sandstone, with shaly partings, and nearly free from joints. This 
rock is designated the *' Cap Rock" by the miners, and the lead-ore is said always to terminate 
abruptly against the lower side of the "Cap Rock." The mines which have been worked are 
mainly in ^e exposed surface of the lead-bearing rock, and have never been carried very far beneath 
•where it is covered with the ** Cap Rock ;" and therefore the character and condition of the lodes in 
the lead-bearing rock beneath the overlying formation are not so well known. If the mines in this 
position should continue to yield as abundantly, there are still large areas of lead-bearing rocks, 
which remain untouched ; but, on the contiary, should they prove less prolific beneath the super- 
incumbent rock, then we may regard the lead region of the West as destmed to be soon exhausted. 
—Frwn Manuscript Notes of Prof. James Ball. 
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tindergone metamorphic action^ may be classed as upper metamorphic rocks, and 
distinguished from an older series of crystalline rocks to which they are uncon- 
formable in stratification, as may be seen at Little Falls, Uew York, along the 
valleys of Lake Ohamplain and the St. Lawrence, and in numerous other locali- 
ties. The upper metamorphic rocks comprise the quartz-rocks, or altered sand- 
stones, the finely granular, often micaceous, white and ; coloured limestones, 
tike schistose rocks, varying from soft and fissile black, green, and reddish 
slaty rocks, to the micaceous and talcose schists into wmch they graduate,, 
and various gneissoid, syenitic, andhomblendic rocks — all of which can be recog- 
nized as clearly derived from stratified fos^iliferous rocks of pakeozoic age.* 

These formations have been proved to occupy large portions of the MTew 
England States, and it is only in small areas, if at all, that the older metamor-^ 
phic rocks exist within their limits. The extension of the same formation 
south-west, in a direction parallel to the older fossiliferous rocks, shows a wide 
area occupied by the rocks of this age, co-extensive indeed with the palaeozoic 
formations from north to south. 

The direction and dip of strata composing these formations are usually 
well preserved, though sometimes, within hmited areas, they are obscured, and 
numerous dislocations and inverted axial folds render their study difficult. 

The larger portion of this formation consists of rocks older than the coal- 
period; while to these we find superadded, in the eastern part of New England, 
the metamorphic carboniferous rocks. Li numerous localities, these meta- 
morphic rocks can be traced as positive continuations of the fossiliferous strata, 
the fossils gradually disappearing as the beds assume a more crystalline condi- 
tion, from the gradually increased metamorphism; all doubt of the cause of the 
obliteration of organic remains being thus removed. 

The rocks of this age produce very marked physical features in the topo- 
graphy of the countries which they occupy. Entering the United States on 
the north by the St. Lawrence valley, we find the rocks of pakeozoic age, 
which thus far have been observed in their undisturbed and unaltered condition, 
assuming slight lithological changes, which increase until the strata become 
more or less crystalline ; the fossils are gradually obliterated ; the beds become 
elevated, often vertical, and even appear in overturned axial folds ; and, rising 
into numerous hills and ridges, they finally assume the character of mountaiii- 
ranges, as in the Green Mountains of Vermont and the White Mountains of 
New Hampshire. 

Devonian metamorphic. — The altered rocks of the age of the Chemung and 
Portage groups of New York, forming part of the Devonian, are recognized by 
Messrs. Logan and Hunt as appearing in great force at Grasp^, and are known to 
be highly developed in the State of Maine. These rocks, in their metamorphic 
condition, skirt the eastern part of New England, forming a part of the Wbite 
Mountains; and, passing beneath the anthracite coal-formation of Massa- 
chusetts and Rhode Island, constitute with the latter the greater part of the 
metamorphic and crystalline formations on the east of the Connecticut River. 

Silurian metamorphic. — In that portion of the country lying between the 
Hudson River on the west and the Connecticut River on the east, the more or 
less metamorphosed rocks consist of those formations already described as silurian. 
In the western part of this belt the quartz-rocks or hard sandstones, the crystal- 
line limestones, and various slaty rocks terminate above by coarse gneissic 
and homblendic beds, which are recognized as the altered forms of the Potsdam 
sandstone, the Trenton limestone group, and the Hudson |River group, with 
occasional and interrupted beds of the Shawangunk conglomerate, infolded 
with the dates, imd forming the summits of the most conspicuous ridges. 

The upper silurian rocks have been traced by Messrs. Logan and Hunt 
from their unaltered condition in the St. Lawrence valley to within the boundary 
of the State of Vermont, where they assume the condition of micaceous lime- 
stones, interstratified with micaceous slates. 

The lower part of this metamorphic formation, or chiefly that composed of 
the lower silurian slates and associated arenaceous beds, constitutes the true 
auriferous belt, as has been abundantly proved in the northern extension of 
these rocks, and we are well warranted, from numerous observations in the 

♦ Granite, which is usually referred to true igneous origin, occupies comparatively little of the 
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Sontliern States, in inferring that the auriferons belt of Virginia, K'orth 
and South Carolina and Georgia is of the same age. Whether the anriferons 
rocks of California are of the same age as those of the npper metamorphic 
rocks of the Eastern United States, is a question which cannot now be decidecL 



Ec(m(m,ical Products of the Upper Metamorphic Rocks. 

Gold. — The most prominent and important product of the metamorphic 
rocks of this age is gold, which occurs more or less abundantly throughout the 
whole extent of the formation from Canada to Georgia. The gold is obtained 
either directly from the rocks themselves, or from the auriferous debris derived 
from their destruction by natural causes. At the present time the gravel and 
sand, resulting from the disintegration of these rocks, are searched for gold oil 
the Chaudi^re River in Canada; and gold has been found in the rocks and in 
the gravel in several places in Vermont and Massachusetts ; though they have 
aever proved productive of any considerable amount. From the facts here 
adduced, it appears to be demonstrated that the gold is not indiscriminately dis- 
tributed through all the rocks of this age, but is in reality confined to a com- 
paratively narrow belt. 

Iron Ores. — ^The iron ores directly connected with these rocks are not often 
toroductive ; though, from the decomposition of iron pyrites and other causes^ 
beds of iron-ore of secondary origin frequently occur. Some iron-ores of this 
formation occur in workable quantities in Vermont and New Hampshire ; and 
one or more beds of little economical value are known farther to the south in 
Massachusetts. 

Chromic Iron Ores and Serpentine. — ^Associated with the rocks of this age 
occurs chromate of iron in numerous localities, from the northern limits of the 
United States, as far south as Virginia, and probably still further. These ores 
have been wrought in Maryland and Pennsylvania. 

In connection with these ores occur cUorite beds and serpentine rocks, the 
one apparently co-extensive with the other. The part of the formation bearing 
these products, however, is not continuous, but occurs at intervals where certain 
beds existed in the original sedimentary deposits. The serpentines, or Verd 
anfi^rwe, are of beautiful varieties ; and among their localities may be mentioned 
Millford, near New Haven^ Connecticut, and Cavendish and other towns in 
Vermont. 

Copper Ores. — Sulphurets and carbonates of copper frequently occur in the 
gold region of Virginia and North Carolina, and in the same formation in Mary- 
Und. The copper ores of Bristol, Connecticut, and some other localities in that 
State, must also be referred to rocks of this period. 

T^n Ore. — ^The tin ore (oxide of tin) described by Dr. Jackson aa found in 
the town of Jackson, New Hampshire, occurs in rocks of this age. Tin-ore 
in small quantities often accompanies the gold in Virginia and North 
Carolina. 

Lead Ores. — Galena, carbonate, sulphate, and phosphate of lead are known 
in rocks of this age, but their economical value has never been ftdly tested. 
Sulphuret of lead occurs in considerable quantities in some of the copper mines 
recently opened in Maryland. 

Silver. — ^Native silver occurs in Davidson county and other localities in 
North Carolina. ^ 

Building Stones. — ^Whether we regard the syenitic rocks of New England 
as belonging to this period, or as igneous and intrusive rock, they are neverthe- 
less so intimately connected with these upper metamorphic rocks, that it is 
necessary to speak of them under the same head. The firm and durable syenite 
of the neighbourhood of Boston, known as Quincy granite, so much prized as a 
building-material, and so extensively used, belongs to this formation. Still fur- 
ther eastward, in the State of Maine, building-materials of this kind are wrought 
to considerable extent. This syenite is usuaQy of lighter colour than that of 
Quincy, but becomes darker by the action of the weather. 
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Flagging Stones. — ^In nearly every part of this formation flagging-stones 
and step-stones of good quality are obtained. 

Millstones. — The syenite in some localities is sufficiently quartzose to pro- 
duce good millstones^ which are manufactured in the neighbourhood of Salem 
in Massachusetts^ and other places. 

Whetstones. — The talcose and mica-slates of this age are often sufficiently 
siliceous to be used as whetstones or hones. 

Statuary Marble. — ^White and variegated marble of various qualities are 
found in these formations. They result mainly from the metamorphism of 
several beds of lower silurian limestone, which vary in character in their normal 
condition. In the State of Vermont some beds of statuary marble of excellent 
quality have been found. 

Fine marble occurs in numerous localities between the northern line 
of Vermont and the city of New York, and large quantities are obtained from 
Vermont, Massachusetts, Connecticut, New York, and Pennsylvania, 

The marble from these localities is extensively used for building and 
decoration^ &c.f the coarser varieties for floor-tiles and ordinary bmlding 
purposes. 

Mica. — ^This mineral, which occurs m the metamorphic rocks, or associated 
with belts of crystalline intrusive rocks, is a substance of economical value. 
Large quantities are annually used for the doors and sides of stoves, which are so 
extensively manufactured in the United States. 

The entire supply at the present time is obtained from two localities in 
New Hampshire, Grafton and Acworth. 

Exhibition. — The products of this formation presented in the Exhibition 
are specimens of gold from the rocks in place in Maine, Vermont (a crystallized 
specimen in quartz), Virginia, Korth and South Carolina, and Georgia, and some 
from California. The principal exhibited specimens of gold were from the gravels 
derived from these rocks, and which have been already enumerated under the 
head of Drift or Alluvium. Silver was exhibited from MTorth Carolina ; copper ores 
from Connecticut, Maryland, and !If orth Carolina ; lead ore from Massachusetts, 
Maryland, and Virginia ; tin ore from Kew Hampshire ; chrome and iron ores 
from Pennsylvania and Maryland ; plumbago from If ew Hampshire ; varie- 
ties of marbles from Vermont, Connecticut, Uew York; mica from New 
Hampshire. 



Oldeb ob Loweb Metamobphio Eocks. 



In many parts of the United States there are broad areas occupied by 
crystalline rocks, which in age and lithological characters are quite distinct 
from the preceding. For these it is proposed to adopt the term Older or Lower 
Metamorphic, to distinguish them from those which are clearly altered rocks 
of the Paiieozoic period. They are known to be of prior diate, and in many 
cases, if not always, to have acquired their crystalline structure and metamorphic 
condition previously to the deposition of the surrounding sedimentary forma- 
tions of the age of the oldest Palaeozoic rocks. In numerous localities the 
Potsdam sandstone, which is the oldest known fossiliferous rock in the United 
States, lies in a horizontal, or nearly horizontal position against the inclined 
masses, or rests upon the vertical e^es of the rocks of this age; proving the 
latter to be of long anterior date. 

The formation consists in a great degree of syenite, gneiss, and various 
homblendic, micaceous, and talcose schists, &c., with highly crystalline lime- 
stone : the whole still preserving evidence of stratification to a degree which 
warrants the opinion that they were originally sedimentary rocks which have 
been metamorphosed by igneous agencies. Among the evidences of the causes 
of this change, we find large intrusive masses of granite and other rocks 
generally regarded as of igneous origin, penetrating the stratified crystalline 
rocks, of which the system is in a gi-eat measure composed. The whole system 
is likewise penetrated by numerous dykes of trap, which are sometimes of great 
width and extent. The prevailing and characteristic rock of this formation is 
a syenitic gneiss, generally of firm and compact texture. The divisional planes 
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are often obscure, and are frequently lost in the granitic or syenitic structure. 
One of the most constant and characteristic accompaniments of this formation 
is magnetic iron-ore. 

The chain of mountains on the north of the St. Lawrence, and extending 
parallel with that river as far as the Thousand Islands, is mainly composed of 
this formation. We find the same rocks extending through Canada to the 
shores of Lake Superior, occurring on both sides of this lake, and stretching 
westerly to the sources of the Mississippi. 

Some portions of the mountain-ranges of Maine and New Hampshire may, 
perhaps, belong to this formation ; but the extent and limits of such portions 
have not been defined, nor have these beds been distinguished from surrounding 
rocks of more recent origin.* 

In Northern New York this formation rises into mountains of 6000 
feet in height, but generally its elevation is much less. In this region it 
occupies an area of a somewhat triangular shape, having a length of nearly 160 
miles from north to south, and about 126 miles from east to west, or from 
Lake Champlain westward to the St. Lawrence river. The more elevated 
ridges are towards the centre of this tract. To the north and south it gradually 
dies out, not however without producing some disturbance among the superin- 
cumbent Silurian rocks. In the southern part of New York this formation 
reappears, rising into elevated ridges and mountains, which, however, scarcely 
attain one-half the elevation of those in the northern part of the State. From 
the southern limit of New York it enters New Jersey, forming an almost 
continuous range of mountainous country from the New York boundary to the 
Delaware River. From the Delaware River to the Maryland State boundary, 
the older metamorphic rocks extend through the south-eastern part of 
Pennsylvania in two narrow belts, one of which is continuous, and the other 
occurs only in insulated patches in the midst of formations of more recent 
date. 

The rocks of this age continue in the same general direction through 
Maryland, Virginia, and North Carolina, and are known as the Blue Ridge or 
South Mountains, the highest parts of which in Virginia reach the elevation 
of 4000 feet. Continuing south-westerly, this formation probably extends more 
or less interruptedly to the southern lunits of the metamorphic formations in 
Alabama. 

The rocks of this formation have been shown to occupy a broad belt. on 
the southern shore of Lake Superior,! occupying, with some sKght interruptions, 
the coast of the lake from the neighbourhood of Camp River to Point Abbaye ; 
they extend westerly with gradually expanding width into Northern Wisconsin ; 
and in the central part of that State reach as far southward as the parallel 
of the outlet of Winnebago Lake. Thence the course of the formation is to 
the north-west, reaching the Mississippi River north of the Falls of St. 
Anthony. 

There is an isolated belt of this formation in Missouri, one in Arkansas, 
and another in Texas. 



Economical Products of the Older Metamorphic Rocks. 

Iron-Ores. — ^In point of economical resources this formation, both in 
Canada and the United States, is perhaps second only to the coal-formation. 
The magnetic iron-ores from Canada, forming immense veins or masses, so 
fully illustrated in the London Exhibition of 1851, were from the rocks of this 
older metamorphic period. This mineral, either as magnetic protoxide of 
iron, or mingled with anhydrous peroxide in various proportions, is charac- 

♦ In Canada Mr. Logan recognised another series of metamorphic rocks, resting npon those just 
described, and of anterior date to the newer metamorphic ; thus making three divisions. Thi» 
middle formation is made up of sandstones, conglomerates with red jaspery pebbles, beds of slate, and 
limestone. " The slates are greenish, and highly chloritic, and often containing epidote ; sometimes 
they assume the character of conglomerates, from the presence of pebbles of syenite." 

f Report of Foster and Whitney on the Lake Superior Land District, 1851 ; and of D. D. Owen 
on the Chippeway Land District, 1852. 
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teristic of the formation everywhere. In If orthem New Tork the mountains 
axe traversed by veins or beds of the same ore, which have the appearance of 
intercalated beds running parallel to the schists, and having a width 
or thickness of from 2 or 3 feet to m(M:e than 100 feet, and can often be traced 
for a mile or more in length,* Numerous beds are opened in the vicinity of 
liake Champlain, where the ore is largely used in manufiGtcturing iron, aud 
whence also it is shipped southward to the valley of the Hudson^ where it is 
used for smelting with inferior ores, to improve the quality of the iron. 

The ores of the Adirondack region, in Northern New York, have been 
successfully used in the manufeu^ture of very fine iron and steel, which were 
likewise shown in the London Exhibition in 1851.f In the vrestem part of the 
metamorphic region here described, the iron-ores are chiefly the peroxide 
or specular iron-ore. In the southern part of the same State, extensive beds 
of magnetic oxide of iron occur in the same rocks, and are wrought to 
considerable extent. In New Jersey, Pennsylvania, and Maryland, these 
magnetic ores are wrought ; but farther south they seem to have attracted little 
attention. 

On the southern shore of Lake Superior the rocks of this class contain 
extensive beds or veins of mixed magnetic ore and peroxide of iron. J In the 
western extension of the same formation, and in the vicinity of Montreal and 
Bad River, in Wisconsin, beds of magnetic iron-ore are known to exist.g 
The iron-ores, a mixture of magnetic iron and peroxide, of the Iron Mountain 
and Pilot Knob in Missouri are derived from rocks of the same age, Sinular 
ores occur in the metamorphic region of Arkansas. 

Copper^Ores. — ^The rocks of this age in Northern New Tork have yielded 
small quantities of copper-ores in several places, but no mines have been 
profitably wrought. The Bruce Mine on Lake Huron, and others on the 
northern shore of Lake Superior, which yield copper, chiefly from the sulphurets, 
are in this formation, or in the intermediate metamorphic division recognized in 
Canada by Mr. Logan. 

Lead Ores. — ^The lead ores of Rassie and its vicinity, in Northern New 
York, occur in rocks of this age. The lead and copper mines of Montgomery 
and Chester counties, Pennsylvania, already mentioned in connection with the 
new red sandstone, occur in the gneiss rocks of this system. These veins 
promise to yield largely of these two metals. The line of demarcation between 
these rocks and the newer metamorphic is not so clearly defined in the region 
southward as to enable us to designate with certainty tne mines which may be 
in this or in the preceding formation. In this direction both series appear to be 
more prolific in ores, excepting iron, than the same formations in New England 
and New York. 

Zinc Ores. — ^Zinc-blende often occurs with the lead*ores in this formation; 
and veins of blende, scmietimes with a small admixture of galena, are found* 
Thus far this ore has proved of no economical value. The red oxide of zinc 
and franklinite of New Jersey must be regarded aa of this period. The inti- 
mate connection of these products with the older gneiss rocks, and their 
associated minerals, point to this age ; though the crystalline limestone found 
in the same geological association is regarded by Professor Rogers as of Silu- 
rian age. The red oxide is largely used in the manufacture of the white oxide 
of zinc, and the mixture of this ore with the franklinite, ground in oil in its 
natural state, forms a brown paint which is much used. Although producing 
metallic zinc of excellent quality, it is not manufactured at the present time. 
The frMiklinite of the same mine has, it is said, of late been successftdly used 
in a process by which the oxide of zinc is obtained and the iron reduced, both 
processes being accomplished by the same ftimace operation. 

Phosphate of lAme — ^In fine crystals, and in a massive form, occurs in rocks 
of this age. In one locality in Northern New York, J a vein or bed of this 
mineral was discovered, which at one time pronused to prove of great value for 

* The details of many of these have been given in the Geological Reports of New Ycurky and 
others have subsequ^itlj been discovered. 

t Jury Reports, pp. 17 and 18. 

t Foster and Whitney's Report on the Lake Superior Land District. Part 2. 1851. 

§ Dr. D. D. Owen's Report on Wisconsin, Iowa, and Minnesota. 

II See also Mr. Logan's notice of phosphate of lime in the metaxn(»phic rocks of Jc^stown^ 
East Canada. Geol. Joum., vol. viii., p. 210. 
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agrieuHttral purpose^. It hasy likewise been found in coaaiderable quantitiee 
in New Jersey. . 

Porcelain Earth. — Granite proper forms but a small part of the extent of 
country occupied by the metamorpluc rocks of the United States. It occurs in 
both the formations as intrusive bands, dykes, or more extended masses. Manj 
of these granite rocks are very coarsely crystalline^ and consist mainly of 
feldspar, with small proportions of mica and quartz. The feldspar^ whether in a 
partially decomposed condition or in its natural state, is largely used in the 
manufEicture of porcelain and the finer kinds of earthenware. 

Marble and Building-stones. — ^The lower metamorphic rocks usually afford 
an abundance of rather coarsely crystalline limestone, with occasional beds of 
finer quality, l^one of it, apparently, can come under the designation of 
statuary marble ; it is, howerer, adapted to many purposes for which the coarser 
varieties of white or clouded marbles are used ; and in many localities it is a 
good building-4naterial. In I^orthem jSfew York it is sometimes mixed 
witii serpentine, which gives it a variegated appearance. On the southern 
shore of Lake Superior these marbles are described as of a beautiful pink 
colour, traversed by veins of red; others are blue and dove-coloured, and 
beautifully veined. The gneiss and granite from this formation afford excellent 
building-materials of a great variety and colour ; and in many places these may 
be quarried in massive blocks. The situations where the best examples occur 
are not easily accessible for the means of transportation to the larger cities. 

Fire-stones, Hones, Sfc. — ^The talcose slates of this period often furnish 
ffood fire^stones, which, when the divisional planes of the rock are not of too 
firequent occurrence, and when blocks of sufficient dimensions can be obtainec^ 
may be used for the construction of iron-furnaces. Sometimes beds of a fine 
material, as potstone or compact steatite, are found associated with the limestone. 

Some of the slates contain sufficient silicate adapt them for hones or whet* 
stones. This material, of good quality, has been found on the south shore of 
Lake Superior. 

Phmbago mud CrystaUme Minerals. — Plumbago occurs in considerable 
quantities in rocks of this age in Northern New York. 

In some localities the rocks of this period are extremely rich in beautiful 
minerals. Amongst these may be mentioned, fine crystals of apatite, zircon, 
spinelle, sphene, augite, tourmaline, &c. 

Labrador feldspar, in large crystalline masses, is not of unfrequent occur- 
rence in Northern New York. This mineral, when polished, is very beautiful ; 
and some of the finer specimens have been set in gold and worn as ornaments. 

ExhUniiwi. — The products of the older metamorphic rocks presented in the 
Ejchibition were iron-ores from Northern New York, New Jersey, Pennsylvania, 
and Maryland ; some large masses from Lake Superior and Missouri, with manu- 
factured iron from most of the localities, and fine specimens of steel from Adiron- 
dack mines ; also, — copper-ores, from Pennsylvania ; lead-ores, from Northern 
New York and from Pennsylvania; red oxide of zinc and franklinite, with 
products of manufacture, from New Jersey ; hone-slate, from Lake Superior. 

Besides these, numerous beautiful crystalline minerals from the older meta- 
morj^c formations of NiMihem New York and New Jersey were exhibited. 



Ths Tsappsah Formations. 



New Red Trap Bocfc*.— The most conspicuous formation of this kind in the 
Eastern United States is that which is associated with the new red sandstone, 
the extent of which has alieady been described. Accompanjdng the sandstone of 
the Connecticut Riv^ valley, trappean or basaltic rocks occur in such force as to 
present marked features in the topography of the country. Mount Holyoke and 
Mount Tom, in Massachusetts, are conspicuous examples of this kind. The East 
and West Rock, near New Haven, are also prominent points in the landscape, 
which are due to this trappean formation. Less conspicuously the trap occurs in 
numerous, often parallel, ridges and dykes, and in long continuous belts through- 
out the extent of the river valley, for 100 miles above its mouth; The Palisades 
of the Hudson River^ and numerous prominences of trap in New Jersey^ are all 
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of the same age, and have the same geological associations. Finally, thli trap- 
formation may be traced through Pennsylvania, Maryland, Virginia, and North 
Carolina, everywhere accompanying the sandstone rocks. 

One of the constant accompaniments of this trap-formation is native 
copper ; but, throughout its entire extent, it has never been found in available 
quantities. Other ores of copper often occur in the sandstones adjacent to the 
trap-rocks ; and there appears to have been some connexion between the intru* 
fiion of these trap-dykes and the segregation of the copper ores. The trap-rocks 
of the period of this new red sandstone are often columnar in character, and 
their mode of weathering is by vertical joints. This feature is less prominent 
in the trappean rocks next to be described. 

Lake Superior Trap-rocks. — ^The second great trap-formation is that of Lake 
Superior, which occurs in connexion with the sandstone of the Lower Silurian 
period. This formation is most conspicuously developed upon Keweenaw Point, 
and extends thence in a broad belt west and south-west, conforming generally to 
the shore of the lake. It is flanked on the northern side by conglomerates, and 
on the southern by sandstones ; and a narrow belt of trap runs through the con- 
glomerate parallel with the main central formation. Towards the western 
extremity of Lake Superior, this trap-formation becomes interrupted, and occurs 
only in insulated dykes or ridges piercing the sandstone. Isle Koyale presents 
many features in common with Keweenaw Point ; the range of the trap is similar 
and parallel, though there is but a small development of the conglomerate. 
On the north shore of the lake, within the territory of the United States, the 
trap extends in numerous narrow belts or dykes entirely to the western shore 
of the lake. Thence, at several points between this and the Mississippi River, 
above the Falls of St. Anthony, belts of trap are of frequent occurrence. 

Beyond this river less is known of its extent or character ; but, from the 
little information we have, it appears probable that the same formation occurs 
at intervals between the Mississippi and the Rocky Mountains. 

Throughout the whole, the associations are so similar as to leave no doubt 
that this trap is all of the same age. On the St. Croix River it is thrust 
through the lingula-beds of the Potsdam sandstone in great bosses or knobs ; 
and in Northern Wisconsin it occurs in nearly similar situations, more or less 
connected with the lower sandstone, but frequently associated with syenite or 
syenitic gneiss. 

The trap-formation of Lake Superior, where it appears in its greatest 
development, is the repository of immense quantities of native copper, which in 
that region everywhere characterizes the presence of trap of a certain variety. 
In a map of Keweenaw Point, recently published by Mr. Whitney, United 
States Geologist, we find the trap of Keweenaw Point thus described. Amyg- 
daloidal trap, bearing native copper; porphyritic trap, bearing sulphuret of 
copper ; and crystalline trap, in which the veins are not productive. The prin- 
cipal part of the formation of Keweenaw Point is composed of the former kind 
of rock ; a narrow strip passing longitudinally through the centre, represents 
the crystalline portions ; and a broader belt on the south side, adjoining the 
sandstone, is of the latter variety. 

Trap-rocks of the Western Regions. — From the borders of Texas to the 
country of the Blackfoot Indians, and still further north, trappean and basaltic 
rocks are found at frequent intervals. Westward, in the great plain between 
the Rocky Mountains and the Sierra Kevada, rocks of this character are of 
frequent occurrence, though we do not know their geological relations. Again, 
to the north-west, in the Rocky Mountains and along the Columbia as far as 
the Pacific coast, there are numerous and extensive basaltic and volcanic rocks. 
But it would require too much detail for a Report like the present, to give a 
connected view of all the observations that have been made upon these igneous 
rocks in the great area here indicated. 

Trap-rocks of the Metamorphic Series. — ^A system of the trappean rocks of 
a different age, consisting of trap, greenstone, porphyry, &c., traverse the 
metamorphic rocks of the periods above described. These, however, rarely pro- 
duce any distinct features in the topography of the country, nor do they appear 
to have had any connection with the upheaval of the mountain ranges in which 
they occur. They traverse these rocks in various directions, apparently filling 
fissures or joints, of which several are sometimes parallel to each other. Al- 
though these dykes occur everywhere in the United States, they are more 
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numerous and extensire on the northern shore of Lake Huron and Lake 
Superior. 

In the eastern part of Ifew England^ and particularly near the coast, the 
strata are traversed by these dykes ; and more extended belts of similar rocks 
occupy portions of the metamorphic area. The porphyritic belts appear some- 
times to have resulted from extreme metamorphism, or igneous fluidity, of 
previously existing formations. 



Economieal Products of the Trappean Formations. 

Copper, — INTative copper in large quantities is obtained from the trap-rocks 
of the Lake Superior region, where numerous mines are opened on the south 
shore of the lake. The copper occurs in sheets of greater or less thickness, in 
veins cutting the trap-range nearly at right angles, and associated with various 
vein-stones. These sheets of copper are of variable extent, weighing from a few 
pounds to 80 tons. The produce of copper from the mines of Lake Superior, 
during the year 1863, will reach 4000 or 5000 tons. 

A mass of native copper in the Exhibition from one of these mines weighs 
6,300 pounds ; it is cut upon four sides, and the thickness between the two na* 
tural surfaces is more than two feet : this was cut from a mass weighing 40 tons. 

The sulphurets of copper in the porphyritic trap, on the south shore of 
Lake Superior, have not yet been wrought to any great extent. 

Silver. — ^The native copper contains a small amount of native silver, and 
this metal also occurs in small nodules or irregular masses in the copper, or 
attached to its exterior surface, and also in the accompanying trap. 

In these cases the quantity of silver is usually small, but some masses of 
large size have been discovered in the debris, associated with lumps of native 
copper. More recently, a vein of silver has been wrought upon the north shore 
of Lake Superior. Specimens from this place were exUbited in the Exhibition. 

Building-stone. — ^The trap-rocks, which are traversed by numerous joints, 
separate into irregular angular blocks used for rough walls, and to some extent 
for buildings. The rapid breaking down of these rocks along the Palisades of 
the Hudson River, by the action of water and frost, renders them accessible ; and 
large quantities are annually transported to the city of New York and its vicinity^ 



GElifERAL REMARKS. 



From the foregoing sketch of the economic geology of so large a portion 
of North America, it will be seen that the great metalliferous belts of the 
United States are the two nearly parallel and contiguous ranges of metamorphic 
rocks, which extend almost uninterruptedly from the north-eastern extremity of 
the United States to Alabama. To these two principal zones must be added 
an area of considerable breadth in Northern New Tork, one of similar 
character on the south shore of Lake Superior, a small area in Missouri, one in 
Arkansas, and another in Texas. On the western side of the continent we 
have the metalliferous belt of the Pacific coast, extending through California 
and Oregon. Too little is known of the Rocky Mountains to enable us to 
speak with any degree of confidence with regard to their future mineral produce. 

Permanent and productive mines of the metals will not be found beyond 
the areas which have been thus hastily sketched out. The general depositories 
of mineral wealth, therefore, are within moderate proximity to the coasts. The 
copper and iron region of Lake Superior lies upon navigable waters, com- 
municating by artificial channels with the Atlantic. The coal formation, the 
source and foundation of every enterprise, stretches almost the whole length of 
the country, from the great lakes on the north to the Gulf of Mexico on 
the south. 

The natural distribution, therefore, of these sources of wealth and .power, 
combined with the physical features of the entire country, leave nothing to be 
desired, with respect to the materials and incentives for its physical progress 
and development. 
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Class X. — Topogbaphical and Hydrogbaphical Stovbts; Chabts akd Maps^ 



Introduction. — Massachusetts is, I beKeve, the only State which has 
undertaken a trigonometrical survey of its territory ; and this was independent 
of, or subsequent to, her geographical survey. It is certainly somewhat sur- 
prising that a people, who are straining every energy for physical advancement^ 
should yet neglect a subject of so much economical importance. 

In some of the older States such a survey is more essential than in the newer 
ones, and in the former there exist the means of accomplishing the object. When 
this is effected, and maps have been constructed combining topography and 
geology, these must become the foundation of every new enterprise in internal 
improvements, which would be planned and carried forward in accordance with 
the knowledge there expressed. 

Under Class X we have to notice the maps and charts which exhibit pro- 
gress in their several departments, or which present new facts of economical 
or scientific interest. The only works of this kind which particularly claim our 
attention, are the maps of the United States Coast Survey, under the charge of 
Professor A. D. Bache, and the Wind and Current Charts of Lieutenant Maury. 

Coast Survey. — ^The coast survey of the United States, under the able 
direction of Professor Bache, may be regarded as by far the most important 
scientific work now in progress in the United States. Both in its • scientific 
^ results, and in its economical and utilitarian influences, its importance cannot 

be over-estimated ; and from these considerations we may be permitted to 
introduce a short sketch of its history and progress, with a general summary of 
the objects proposed to be accomplished, and a notice of the mode of procedure, 
with the results thus far obtained.* 

History of the Establishment of the Coast Survey. — The importance of an 
accurate survey of the coast was felt by the people and authorities of the- 
United States at an early period of their history as an independent nation j 
and a plan for the execution of a complete geodetic and hydrographical surveys 
was adopted by President Jefferson, who appointed the late Mr. F. R. Hassler 
to the office of Superintendent. 

Mr. Hassler went to Europe in 1811 to procure the necessary instruments, 
all of which had to be constructed ; but, owing to the disturbed condition of 
Europe and the subsequent war of the United States with England, he was 
unable to obtain them, or to undertake the prosecution of the work, until the 
year 1817, when a commencement was made on the Bay of New York. 
Shortly afterwards, however, the work was suspended by the failure of Congress 
to appropriate funds for its prosecution ; and it was not until 1832 that it was 
revived, Mr. Hassler being again appointed Superintendent. 

At the time of Mr. Hassler 's death, which occurred in 1843, the survey 
had been extended from the base near l^ew York, eastward to Rhode Island, 
and southward to the capes of the Delaware and the upper part of Chesapeake 
Bay. 

Professor Alexander Dallas Bache was appointed Mr. Hassler^s successor'; 
and under his direction the survey has been expanded in all its branches, and 
vigorously prosecuted up to the present time. 

System pursued by the present Superintendent. — According to the plan 
developed by Professor Bache, the operations are carried on simultaneously on 
different parts of the coast, which, for the purposes of the survey, is divided 
into eleven sections, in each of which the survey is executed independently on 
its own base line and geographical determinations. When completed the 

* I take this opportunity of returning my thanks to the officers of the Hydrographical Survey 
at Washington, for the courteous and valuable assistance which they gave me in drawing up this 
part of the Report. 
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whole will form a continuous survey of the coast, presenting an utibroken chain 
of triangulation ; with several base lines verifying each other, and numerous 
determinations of latitude, longitude, and azimuth, fixing geographical positions, 
and contributing largely to our knowledge of the figure of the earth. 

Plan of the Survey. — The general plan of the survey may be briefly stated 
as follows : — 

After a recomiaissaiiee to determine the best plan of work^ a base line is 
measured, and a primary triangulation, having sides as long as the limits of 
vision or the nature of the country will allow, ia carried on along the coast. 

Astronomical observations to determine the latitude and direction of the 
meridian are made at a number of the stations^ and the longitude of some 
cardinal point in each section is determined. Magnetic observations are also 
made, furnishing the variation of the compass for the diarte, and incidentaUy 
the elements of the earth's magnetism. 

On the sides of this primary triangulation is based Hhe secondaiy triangu«» 
lation, determining {urcHninent points a few miles apart along the coast and 
bays, furnishing points of departure and checks for the topografdiical survey, 
wluch is next executed. The hydrographical survey lastly famishes soundings and 
observations on tides and current^ and completes the material required for the 
charts, which are drawn, engraved, and {Minted in tie office of the Coast Survey, 

Constitution of the Bureau of the Survey. — ^The personnel of the survey 
consists of civilians and military and naval officers ; the first class forming a 
permanent nucleus, and being composed of persons of scientific and practical 
ability, a great part of whom have been trained to the work under the present 
Superintendent ; while the officers of the army and navy are put upon the survey 
or withdrawn from it, according as their professional duties may permit. The 
geodetic and topographical work is performed by the civilians and army officers^ 
while the hydrographical survey is made by officers <rf ike navy, all acting undet 
the immedmte orders of the superint^id^nt, and reporting tl^ir results to lmn« 
A unity of plan is thus secured highly conducive to accuracy and despatch, and 
which has not been attained on similar works in other countries, where the 
geodetic and hydrographic surveys are carried <m separately ; in consequence of 
which the latter fails to derive from the former those data which are essential to 
its perfection. 

Progress and method of the work of the Survey. — ^After this brief summary, 
a more detailed notice of some of the methods us^ in the work and its results 
will not be uninteresting. 

Measurement of Baae-Unes. — ^Up to the year 18fi3, six principal base- 
lines had been measured, two of which are now connected by a primary 
triangulation. These, as well as a third, were measured with the apparatus 
designed by Mr. Hassler, and fully described by him in the " Transactions of 
the American Philosophical Society," Vol. IV, the measurement being made 
with iroti bars and by optical contact. The subsequent bases have been 
measured with an apparatus designed by Professor Bache, and constructed 
under his direction in the office of the Coast Survey. In this apparatus the 
measuring bars are arranged upon the compensating system^ first used by 
Colonel Colby in Great Britain, and by Mr. Borden in the survey of the State 
of Massachusetts, but the mode of obtaining the compao^sation difibrs entirely. 
A principle is also introduced, which, though obvious enough, had not been 
applied before. A bar of brass and a bar of iron, of the same dimensions, 
exposed to the same source of heat, will not became heated equally in equal 
times, the diflFerence depending on the different conducting powers of the two 
metak, their different specific heats, and the different powers of their surfaces 
to absorb heat. The bars then, if of equal sections, will not be compensating 
when the temperature is changing, however perfectly the compensation may be 
effected at any stationary temperature. The sections of the bars must, there* 
fore, be so proportioned to tlieir conducting power and specific heat, as to 
cause both to have the same temperature during variable temperatures of the 
atoftosphere, th^ surfaces being easily made to absorb equally by giving them 
the same coating. 

The lever of contact and level, first used in the adjustment of standard 
measures by Bessel, has been adapted to this apparatus ; the contact between 
two sets of bars being made by a blunt knife-edge and a plane of agate. The 
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rigidity and accuracy Avith which the measurement of a base-luie cim be mad<^ 
with this apparatus can leave but little to be desired. From remeasurement^ 
made of portions of the base-line on Dauphine Island, it appeared that the pro^^ 
bable error in measuring a mile is about two-hundreths of an inch. 

The Fire Island base, on the south side of Long Island, and the Kejjfe 
Island base in Chesapeake Bay are connected l)y a primary triangulation. The 
former is 8'7 miles, the latter 6-4 miles long, the shortest distance between; 
them is 208 miles ; the distance through the triangulation is 320 miles : the» 
length of the Kent Island base, as computed from the Fire Island base, thrcmgb> 
a series of 32 triangles, differs but 4 inches from the measured length. 

The principal base-lines measured are in the States of IWSssachusetts;; 
New York, Maryland, North Carolina, South Carolina, and Alabama. In other 
sections of the survey preliminary base-lines have been measured by meaos of, 
wooden or iron bars and some simple apparatus : all of these will be superseded: 
by measurements with the apparatus described. . , 

Apparatus for measurement of the Angles. — The instruments used ioji 
measuring the angles of the primary triangulation are a 30-inch and a 24-inch: 
theodolite, by Trou^ton and Simms, both fitted with reacting micrometer, 
microscopes, and a number of 12 and 10-inch repeating theodolites, by. 
Gambey. The latter instruments are great favourites on account of then-; 
admirable graduation, and the principle of repetition causes them to be prjC^. 
ferred in cases where the instrument has to be elevated on wooden structuresp 
the perfect stability of which cannot be depended on. The Atlantic coast of . 
the United States south of New York, and the shores of the Gulf of Mexico^' 
being without any considerable eminences, and in general densely wooded^, 
artificial elevations are resorted to in order to carry on a triangulation having 
sides of from: 10 to 16 miles in length. Wooden structures, varying from' 
25 to 40 feet in height, have been erected on various plans by the assistants: 
of Professor Bache, and have proved amply steady for measurements of 
angles with the repeating instruments. . ; 

The large (30-inch) theodolite was designed by Mr. Hassler, and is used by 
Professor Bache in the execution of the triangulation in the north-eastern part* 
of the United States. Mr. Hassler followed the usual rule of observing at such 
times only when the conditions of vision appeared to be entirely uuobjeq^; 
tionable. This rule is attended with serious loss of time. Mr. Bache ha$) 
increased the rapidity of the work, and improved rather than diminished jtsi 
accuracy, by making observations under conditions ordinarily favourable and of 
frequent occurrence, and applying to them the mathematical test of the least; 
probable error, the number of observations being made dependent on their' 
agreement among themselves. For each observation, the appearance of th^r 
signal observed has been noted, and the means have thus been obtained for a 
discussion of the results with reference to the condition of vision, from which it! 
has appeared that the mean of observations, taken under various conditions of, 
of the atmosphere, is probably to be preferred to the mean of such as have been 
obtained under apparently the most favourable circumstances ; the corrections 
required to fulfil the geometrical conditions of the work being less in the former 
case, while a given limit of probable error can generally be reached in much 
less time. This result may be readily accounted for by supposing that under 
apparently the best condition of vision along a line, a slight lateral deflectioi;! 
may regularly take place, which is eliminated in the mean of observations taken 
under different conditions of the atmosphere. 

The average correction to an observed angle required in the eastern 
section, where the stations are on natural elevations, and the sides average over 
40 miles, is about 0"-4. In the southern sections it is rather larger. The limit of 
error allowed in a primary triangle is one second to ah angle ; this, however, is 
seldom reached in fact. 

Observations of Latitvde^ and the Apparatus. — Observations of latitude are. 
made at numerous stations of the primary triangulation. Different methods 
and instruments have been used, and the results have been carefully discussed^ 
to determine which are the best and most available. A 2-feet vertical circle 
and some 12-inch repeating reflecting circles, by Troughton and Simms, 6-inch 
and 10-inch repeating theodolites, by Gambey, were tried successfully, but the 
results were found to be liable to considerable instrumental errors, and thek 
accuracy did not rejpay thp labour bestowed on them. Finding that instruments 

Q. 
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«f 'Ik htiiger dns veve requisite, Mr. Bache prorared from Mr. Simiis a tnunit 
iastnoneiity a zemth telescope, made on Captain Talcott's jdaa, and a zemHk 
sector, aoeordii^ to Mr. Air3r's desi^i, eaeh of Uie instniH^nts haviii^ • 
telescope of 45 inclies focal length. They were compared by obserrotionji nuide 
nith each at the saio^ stations. 

The tr€msit monnted in the jnime vertical gave verfr satisfactory resalti^ 
hot its nse was abandoned or account of their paucity, corres^nding sets ^ 
CBstem and western traosita being rardy obtained on account ^ the doodineK 
dT the ^y. 

llie zenith tde9eope, or equal altitude instrument, is a great fiMroorite as a 
fidd iflfitrumadt amoBg AmericaE observers, although bat little known in Europe. 
Us use consists in measuring with a micrometer tiie differences of zenith djatance 
of stars cnlminatii^ at nearly the same altitude, on different sides of the 
snith, within a short time of eadi other. The BrUash Association's Gataiogiie 
furnishes any desirable number of pairs of stars haying the required rdaii?e 
positions. The obserrations with Hk^ zenith telescope being considerafaly more 
aocorate than the nortii polar distances of the stars in the ca^c^ue, the number 
of pidrs of irfais used has been increased, latharthan the number of observat^as 
on the single pairs. In practice, from 25 to 40 pairs <rf stars are observed at a 
:Aajtion, with three or four observaticms on eadi pair on different nights. Tie 
aiferage probable error of a north polar distance in tine British Association^ 
Gatalogoe is 1^*7, while the probable error of an observation with one of tke 
Benith telescopes, as constracted by Simms, is about 0"'6. The recent Greenwick 
Twelve Years' Catidogue frequentiy suj^ies better places oi the stars, and this 
oontributes to improve tiie result. 

A new zenith telescc^, constructed recently by Mr. Wfirdemann, of 
Waidiington City, on an imj^oved plan, has been f<mnd to give results witkit 
mudi less ]»*obal)le error than the fonner instruments. 

For further details concerning this valuable instrument, see '^ Ifotes on the 
Zenith Telescope," by Professor Bache.* 

Tke zenith Kt^or of the Coast Survey is completed on the plan communi- 
eated by Mr. Airy in the Kotices of the Astron<Hnical Society. 

It is regarckd by tiie American surveyors as an admuaUe instnuneni^ 
asd its results are eonsid^ed to have about the same accujcacy as those^if 
iiie zenitli telescope : its ponderousness^ however, and the greater laboriousneas 
sf the observations, make it less desiraUe as a field instrument tiian the latter. 
Ha capabilities, however, are &r greater than those of the zenith telesc(q>e, as 
it measures iU>sdiute zenitii distances, and it is used for detennining corrections 
to the catalogue of north polar distanees of stars observed at differart stations 
With tiie zenith telesc(^e. 

Tfhen the latitudes observed at different stations arC' refen'od to one another 
1^ means of the geodetic differences of latitudes, tiiere appear discrqpandes 
much larger than could result from tiie residual probaUe ernn" of dliservatimiy 
whidi can only be ascribed to local irr^uhurities in the figure and density of ti» 
earth, and whidi Bxe designated as sitatUm errors. They are similar to those 
caused by the proximity of mountains, but occur where the external configum^ 
tkm of the earth's crust would not indicate their existence. Mr. Badie recog- 
mzed this source of error in 1844, and as a consequence, determined to earry 
on a continuous series of astronomical stations throu^ the primary triangn- 
lation, in order to arrive as nearly as possible at tiie true figure of the portion 
<rf the earth's surface he was engaged upon. 

The elements of the figure of the earth, used in these comparisons, are 
those obtained by Bessel in his last discussion of the results of ten measured 
arcs. It is interesting to know, that the observed difference of latitude 
of the extremities of the arc at present passed over by a connected trian- 
gnlation agrees very closely with the geodetic diffjprence computed on 
Bessel's elements. This arc extends from Maine to Maryland, over about 5 
d^rees of latitude and 6^ degrees of longitude. In intermediate portions 
of this arc, the deviation from the mean elipsoid reaches three seconds of are 
and over, but %vithout any regularity, intervisible stations differing fre- 
quentiy with opposite signs. The average amount of station error is between 
one iumI two seconds of arc in the eastern portion of the survey, and about Inif 
aseeiHid in the sections south of the Ddbtware. 
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Azimuth Observations. — ObeervatioBB of azimuth axe made Ht all the latitude 
aUitioii& The mstraments empbired are the same that are used for the an^es 
4i the primary triangulation. 'Hie meridian is determined hj observations on 
Ike pole-star, principidly near its greatest elongations^ where the result will be 
nearly independent of the knowledge of time, the star having very little motion in 
anmntii» and when observations taken within 45 minutes on either side of the elon- 
gation can be reduced to that position of the star by a most simple formula. T^ 
pole-star, however, moves so slowly in azimuth, even at its culimnations, that tiie 
liability to error in pointing is found to be no greater at tiiose periods than at 
elongations ; and Mr. Bai^ has occasionally pursued the plan of observing on 
ibe star at equidistant times on both sides of the meridian near the culmina- 
tion. In these cases the reduction is simplified into a mere taking of means; 
and it may be noticed, that here, as in every other [H*ocess, it h^ been tiie 
aim of the Superintendent so to arrange the meibod of observing as to diminish^ 
as fur as practicable, the labour and liability to error of the computation. 

The azimutiis are liable to the same irregularities which affect the latitudes 
from local variations of level ; and a comparison of azimuth observed at inter- 
visible stations has shown the station errors to exist in the same measure as 
exbibited by the latitudes. 

Instruments used in observing local time. — Observations of local time are 
made in connection with those of latitude and azimuth, the instruments 
emidoyed being generally portable transits of from 26 to 48 inches focal length, 
constructed by Simms of London, and Wiirdemann of Washington. Chrono- 
meters by the best makers are used in preference to clocks (except for 
tel^raphic determinations of longitude), on account of their greater portability 
and the half-seconds beat. 

Observations of Longitude. — ^In order to fix American longitude in 
reference to European observations, observations of eclipsei^ occultations, and 
moon culminations, made at different American observatories previous to 1844> 
as well as the corresponding observations at European observatories, have been 
collected and reduc^ ; and similar observations have since been continued at 
Cambridge in Massachusetts, Philadelphia, Washington, Charleston, and CSn« 
einnati. All these stations being connected by the electric telegraph, their 
differences of longitude have been determined with great accuracy^ and all the 
results are referred to Cambridge as a common station of reference. 

The deference of longitude between Cambridge and Liverpool has also been 
determined by means of a large number of chronometers carried repeatedly 
between the two stations on the Cunard's steam-ships. This work is stiil in 
progress, and the intention is to accumulate so large a number of chronometric 
results, as to be entitled to the same confidence as that obtained from observa*^ 
tions of the moon. It is remarkable, that while the results from occultations 
differ senably from those obtained by moon culminations, the chronometric 
results differ again from both, and by an amount which a larger number of 
results is not likely materially to diminish. It remains to be seen whether the 
recent corrections of the lunar theory will so modify the results depending on 
the moon as to produce a better agreement. For an interesting numerical 
comparison of these results, see AppencUx, No. 26, of the Annual Report for 185L 

The differences of longitude between Cambridge and principal stations of 
tiie survey in other sections are determined by the aid of the electric tele- 
graph, where the latter has extended. The manner in which the difference of 
longitude is obtained may be briefly stated as follows : — ^Transit instruments are 
mounted at both stations ; at one of them an astronomical dock makes a record 
of its second's beats on a sheet of paper, by breaking a galvanic circuit which 
passes through both stations each time the pendulum passes the vertical ; the 
times of a star's crossing the wires of the transit at each station are recorded on 
the same sheet by the observer's breaking the circuit by pressing a key the 
instant the star appears bisected on the wire. The passages of the same star 
over two different meridians are thus recorded by the same timepiece, and the 
difference of longitude results immediately after applying the necessary instru« 
mental corrections. 

The method of recording observed instants of time by means of an electro- 
magnet on a time-scale graduated by a dock, designated by Mr. Airy as the 
American method, and its application to the problem of telegraphic differences 
of longitude is due to the late Mr. S. C. Walker, one of the assistants on the 
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cdast surrey^ to whom Mr, Bache had entruBted the charge of the longitude 
departmeht. The mechanical detail of the apparatus employed was furnished 
by^ others; and, indeed, several diflterent modes have been devised; but it wa& 
Mt.iWalker who designed the new plan, and pointed out what mechanical con-^ 
ditions were required to be fulfilled to attain the end in viewr 

In the course of these telegraphic operations, it became apparent to Mr. 
Walker that a far more suitable time was required for the transmission of the 
galvanic current through the telegraphic wires than had been generally sup- 
posed. A number of experiments made on different lines to investigate this 
subject showed that the velocity is between 16,000 and 16,000 miles in a second. 
For an interesting discussion of these experiments, giving a detailed description 
of the apparatus, see a paper by Dr. Gould, on the Velocity of the Galvanic 
Current in Telegraph Wires, in Appendix No. 25 to the Annual Report for 1861. 

By means of the electro-magnetic register and telegraph, differences of 
longitude are determined with an accuracy nearly approaching that of the lati- 
tudes, and arcs of parallels may be measured with the same facility as arcs of 
the meridian. 

.In sections where the telegraph has not reached, as Florida, the shores of 
the Gulf of Mexico, and the Pacific coast, the longitudes of cardinal points are 
determined by observations of moon culminations and by chronometers. Cor- 
responding observations of moon culminations are made at several American 
observatories, at the expense of the Coast Survey, and valuable aid is derived 
from the series of meridian observations of the moon made at Greenwich. The 
promptitude with which these have been always supplied through the kindness 
of the Astronomer Royal, Mr. Airy, is gratefully acknowledged by Professor 
Bache, and both he and his colleagues express their admiration of the manner 
in which the reductions are made to keep pace >vith the observations at the 
British Observatory. 

The late Mr. Walker bestowed great attention on the method of longi- 
tudes by moon culminations, and arranged the details of the reduction in an 
admirable manner. The recent improvements in the lunar theory lead to the 
hope that the moon^s right ascension for any given time may be represented 
more accurately by theory than by any single observation, in which case 
corresponding observations would be dispensed with, and the reduction of the 
longitude effected in a much simpler plan, which has been* developed by 
Professor Pierce, of Cambridge. Extensive computations are actually in 
progress under the direction of the Superintendent, having for their object to 
test theory by observation, and to produce corrected lunar tables. 

. Observations of magnetic declination^ dip, and intensity are made at all 
astronomical stations, and at many other points where it is desirable to 
know the declination for purposes of navigation. The instruments emj^oyed 
are similar to those used in the British magnetic surveys, being declinometers 
and horizontal force njagnetometers on the plans of Gauss and Weber, Lloyd, 
and Lamont, by Jones of London, and dip-circles by Barrow and Gambey, 
provided with Lloyd needles for total intensity. In this manner not only the 
variation of the compass required for the mariner is obtained, but also contri- 
butions to our knowledge of the earth's magnetism, the value of which can 
hardly be appreciated as yet. 

Observations vn Heights. — ^The heights of the trigonometrical stations above 
the level of the sea are determined generally by observations of reciprocal zenith 
distances, frequently checked by direct le veilings from the ocean. Interesting 
observations are in progress to compare results obtained by these methods with 
barometric and thermometric measurements of heights. 

The Topographical Survey. — The topographical survey is executed with the 
plane-table on scales of y^nr* Tohjo^ ^^^ Tohni ^^ nature, according to the 
importance of the locality and the amount of detail to be represented. On 
the sheets drawn in the field the irregularities of the surfece, hills, and 
depressions are indicated by horizontal curves, drawn at certain fixed vertical 
distances from each other. In the reduced drawing for the engraved charts, 
the spaces between these horizontals are filled up with hashures, the shade being 
darker in proportion to the steepness of the slope, according to a system 
somewhat modified from that of Lehman. Scales of shades showing the 
distance between the hashures, and the strength adapted to different scales 
of the maps, have been printed. The absence <^ very steep slopes and 
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prodbminance of small ones rendered necessary the modification of ibe LeBman 
system. 

^ ' The topographical survey is ciBurried inland as far as required for purpose? 
of navigation and the defence of the coast. 

• The Hydrographical Survey and Charts. — The hydrography is next in order. ' 
Soundings are taken with such frequency, as to exhibit the configuration of the 
bottom with sufficient minuteness for the purposes of navigation, the number of 
casts depending on the gi^eater or less irregularity and slope of the bottom. 
The positions of the casts are detenriined in reference to the trigonometrical 
stations, generally by means of angles measured with the sextant at the place of 
sounding, and sometimes by the use of theodolites at two shore*stations ; the 
latter especially in off^-shore work, and in cases where great accuracy is desired. 
Great aid is also derived from the outlines of the topographical survey in fixing^ 
positions, as well as in determining the lines of equal depth, which are drawn on 
the charts for every fathom down to three or four fathoms. 

The spaces contained within the several fathom curves are shaded by * 
dotting, lighter shades corresponding to greater depths. The configuration of 
the bottom is thus graphically represented to the eye, and the direction and 
limits of channels are conveyed to the mind in a more rapid and comprehensive " 
manner by mere inspection, than could be done by a close examination of the 
figures indicating the depths, which of course are also given. 

Soundings. — The soundings extend from the shore and the head of tide-' 
water generally, out to sea as far as soundings can be of use to navigators in 
determining their position. In this point of view, not only the depth, but also 
the character of the bottom, is of importance : the sounding-leads are provided 
with an apparatus to bring up a portion of the bottom, specimens of which are 
deposited in the archives of the Coast Survey. Microscopic examinations of 
some of the specimens from considerable depths have shown them to be 
crowded with organisms, the number and genera varying with the depth ; and 
it is not impossible that science may here supply the mariner with another 
nw)de of determining his position at sea. 

Discoveries by the Hydrographic Survey, — It is the hydrographical depart- 
ment of the survey that develops the results to which public attention are most 
directed, and which most immediately benefit the community. By the thorough 
system of hydrographic surveys new channels are discovered and hidden dangers 
are pointed out ; the positions of many that are imperfectly known are deter- 
mined with accuracy, and the proper positions for buoys, beacons, and light- 
houses are indicated. Among the benefits thus conferred upon commerce, we 
may enumerate the discovery of a new channel, straighter and deeper than 
those before known, over the outer bars of New York harbour ; of several 
channels into Delaware Bay, and of one inside the bay, often free from ice 
when the main channel is obstructed ; of channels across the Cape Fear Shoals ; 
of a new channel into Key West Harbour, and one of an increased depth, into 
Mobile Bay. The discovery and accurate delineation of Davis' Shoal and of 
Davis' Bank off Ifantucket, and of other shoals in the vicinity, in the track of 
the commerce between New York and Europe, have been of the greatest value. 
Numerous harbours of refuge along the coast have been sounded out, and 
charts with sailing directions liave been, for the first time, fuinished to 
navigators. 

Observations on Tides. — The subject of tides is receiving groat attention, 
not only with reference to local tides and currents, but the general laws of the 
phenomena, both on the Atlantic and Pacific coasts, are under discussion. 
Extensive half-hourly observations of the tides have been made at a. number of 
stations, extending over a time of from one to three years ; at intermediate 
jwints, half-hourly observations durini^ two lunations are found sufficient to 
exhibit the law and constants. Within a year or two past, self-registering tide- 
J2;uages have been used with excellent success. Professor Bache personally 
engages in the discussion of this most interesting subject, and has inade several 
communications to the American Association for the Advancement of Science, 
on the nature of these researches and their results, which will be found in their 
Transactions. 

This subject is the more imi)ortant, since the tides of the Atlantic, Pacific, 
and Mexican Gulf coasts of the United States present three distinct types; 
the diurnal tide, which is moderately large on the Atlantic coast^ producing a 
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jneojotitie dimrMl in^iyiality iu height and tiine^— is very great on the Pacific^ 
— ana almost obliterate the the semi-diurnal tide in the Gulf of Mexico. 

The direction and velocity of tidal currents^ as important to navifijatns as 
the rise and &11 of the water, are also observed with care. Tide and cwreot. 
iaUes on the diarts embody the information thus obtained, and convey to the 
mariner all the knowledge he requires of the times^ heights^ and durations of 
fidesy and the set and dn£t of currents. 

Exfloratum of the Gulf Stream. — ^In conueciion with the hydrogn^hy, the 
present Superintendent has undertaken tiie exphratvM of the Gulf Stream. The 
plan of exj^OTation is to determine the tenqperatmre and other physical circuBv- 
stances, at different dq[»ths from the surfiEure to the bottom^ at positions on lines 
perpendicular to the axis of the stream^ drawn from capes and headlands of the 
coast at suitable distances from each otiier. In this way various sections of the 
stream have been made, b^inning north at Ci^ Cod in Massachusetts, and 
extending south to Ci^ Canaveral in Florida. The cold current between the 
eoastand the Gulf Stream, the two luranches into which the stream divides south 
of Hatteras, and ihe cold water between, and the ocean beyond to a sufficient 
distance from the warm water of the gul^ have been thus examined. On the sec* 
timi across the stresun from Charleston, bottom was had at less than 500 finthoms 
in every east^ and a bank has been discoveredand traced on the east side of the 
stream from the Charleston to the Canaveral section, l^is woi^ is still in 
active progress^ and it is much to be desired that the exploration eastward, from 
the American side of the northern part of Uie stream, should be met by a corre- 
sponding exploration from the shores of Great Britain westward, which would 
ccnnplete our knowledge of the Gulf Stream throughout its whole extent from 
the shores of Florida to those of Ireland. 

Survey of the Pacific Coast of the United States. — ^Within a few years past 
the Pacific coast of the United States suddenly assumed a great importance in 
a commercial point of view. Its geograi^y was very imperfect^ and great 
inconvenience arose to navigators from the want of reliable charts. Professor 
Bache with great energy immediately extended the survey to that new region. 
The wants of commerce required a rapid survey of the whole extent of the 
coasty the geographical positions of the principal headlands, lines of sounding 
to show how near the land might be approached, and examinations of the 
entrances of harbours of commerce and refuge. The more elaborate and 
accurate, Imt necessarily slow, system which we have detailed must for a time 
beset aside, and reconnaissance work must take the place of the refined survey. 
The most necessary results were furnished to the world in a surprisingly short 
time. This is a field where discoveries are made at every step, and to enumerate 
them would be to rehearse the whole of the work done. 

Reduction and PMication of the Observaiions by the Survey. — ^The results 
of ihe field-work are prepared for publication at the office of the Coast Survey in 
Washington city. The reductions of geodetic and astronomical observations 
are in the first instance made by the observers themselves, and a second compu* 
tation is made independentiy by persons having no connection with the field- 
work. A strict scrutiny of the observations and perfect security against errors 
of computation is thus ensured, the two computations being examined and 
compared by an experienced person, who refers discrepancies which may occur 
to the Superintendent. The records of observations and computations are also 
put in form for publication. 

The Annual Report of the Superintendent for 1851 contains a table of 
over 3000 geographical positions of trigonometrical points determined by the 
coast survey. 

Execution and Publication of the Charts and Maps. — ^The original sheets, 
containing the topographical and hydrographical work, are combined and 
reduced to the scale of publication by regular draughtsmen in the office. The 
beauty and accuracy of these drawings can scarcely be surpassed. 

The maps and charts are of three classes, — charts of harbours, mi^ of 
portions of the poast, and sketches of discoveries, &c. The scales of publication 
vary from ^^^^^q to 46o\>60> according to the detail to be represented. 

The charts are engraved on copper by a corps of engravers in the office, 
among whom are some first-rate artists. When ready for publication, the 
plates are multiplied by the electrotype process ; the originals are preserved in 
the archives, and the electrotype, copies are used in printing. For an inte- 
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rtsGmg description of the elecbtitjrj^ng process, as earned on at iihe office of tihte 
Coast SuTFey, see Appendix 'So. 55 of the Annual Beport of the Superintendrat 
fyr 1851. Lai^e charts are sometimes engrared in two or four separate pieces^ 
and flien joined on a common electrotype ^ate ; b j this means great despatdi 
maj be effected, as sereral engrarers can be engaged on the chart at the same 
time. 

The prices at which the diarts are sold are extremdy low^ ranging from 
fifteen cents to one dollar. Thej are freelj distrSmted to bJI edncatioMd 
iiistitiitionSy libraries^ &c. 

fo conclusion it maj be observed <liat the fimdsfor carmng on the sunref 
are roted annuallj b j Congress, upon estimates stdMsttted hy the Snperia* 
tendenty and the work shore sketched but is executed in a manner as econcmtieal 
as it 18 accurate and comprehensire. 

ExkSnted Articles. — The following list embraces the contributions hj tihe 
Bureau of the Coast Surrey of the Treasury Department of the United Statea 
to the Exhibition in Kew Yorkr^— 

Nos. 1. Base4ine a^^aratus for laying down tiie base-line in geodetk 
tngonometry. 

2. Astronomical transit instrument. 

3. Astronomical zenith tek6a>pe. 

4. Ha]f-inch theodolite, for primary triangukttions. 
6. Heliostat. 

6. Horizontal sectors for secondary triangtdalion. 

7. Flane-taMe and meke-clnun. 

8. Sextants used in hydro^s^y. 

9. 8teelwagen*s sounding-iead, and specimens of ocean bottom. 

10. Saxton's deep-sea tiiermometer. 

11. Sphere crusl^d by the pressure of deep sea. 

12. Sexton^s reflecting pyrometer. 

13. ^Qectrotypes, ccmiprising model plates, and their electrolTpe 

moulds and duplicates. 

14. ISectrotype copper, exh9)itix^ great haidness, elasticitj, and 

soundness. 

15. Hydrographic and plane-table ri^eets. 

16. Maps aad Aarts of the United States' Coast Survey, and progre a s 

sketches. 

17. Reductions for engrani^s. 

18. Sdf^pegistering tide-guage. 



Natural History CharU.— Besides the " Whale Charts," by lieutenant 
Msury, to be noticed presently, a coloured map or chart, executed by James D. 
Dana, A.M., was exhiWted, in which the geographical distribution of marine 
animals, especially that of the different species of Crustacea, is explained. This 
chart, a work of great •ori^nality, gives in one view the results of multiplied 
observations. It accompanies a report by Mr. Dana, made to the Government of 
the United States, on the Crustacea collected during the Explorii^ Expedition 
under the command of Captain Wilkes, U. S. N., during the years 1838-1842. 

The suthor has laid down on his map the isocrymal lines on the zones of 
greatest cold of the surface-waters of the ocean, in preference to the isothermals 
usually traced on maps descriptive of climate, since he finds that they are of 
h%faer importance in limiting the range of marine species. These isocrymal lines 
are not precisely those of any diart previously constructed, for they mark the 
{N»ntions where a given temperature constitutes the mean of the coldest montii 
of the year, — ^for example a zone where the coldest thirty consecutive days may 
be 68^ or ^ or 35^, Fahrenheit, or some crther given temperature. The geo- 
grs^ical distribution of m^ine lile is stated to be a subject of far greater 
simplicity than that of continental fife and the lines which bound the coral-reef 
seas and the rao^ of certain molhisca and ndiata coincide with those whidk 
govern the distnbution of the crustaoea. Hence the subdivision of the irigi^ 



Digitized by 



Google 



^ Sir Charles LyelPs Special Report. 

temperate, and torrid zones adopted in this chart have a du*ect bearing on thp 
^neral advancement of our knowledge of the geography of marine life. 

Maury's Charts. — In this department the ''Wind and Current Cliarts,'* pub- 
lished by Lieutenant M. F. Maury, U. S. N., Superintendent of the NatippaJ 
Observatory at Washington, occupy a prominent place, both as regards their 
usefulness and the novelty of the information which they convey. It was i^ 
1842, that Lieut. Maury conceived the idea of requiring all the masters of 
American vessels to keep their log-books in an improved form, so as to exhibit, 
in addition to the ordinary information, records of all phenomena that could b^ 
rendered available for the improvement of hydrography and navigation, and 
generally for the promotion of science; and of employing the materials so 
recorded for constructing improved charts, to be engraved at the expense ot 
Grovemment, and distributed, free of cost, to those captains who suppUed the 
data for their construction, or who sent to him what he terms *^ abstract logs.'* 
Lieutenant Maury applied to the United States Hydrographer, who entered 
warmly into the scheme ; and circulars, addressed by the latter to all masters pf 
vessels, were placed in the hands of the collectors of customs, who had instrupr 
«tions to give a copy to every captain at the time of clearance. 

For some time this measure produced no fruit, but Lieutenant Maury per- 
severed, and having obtained several old log-books from the Navy, and diligently 
studied and collated them, he discovered the existence of a shorter route to Rio ; 
which discovery he publicly announced in 1848. Vessels which tried this new 
route reached the line, on an average, in nineteen days, whereas the same distance 
had previously taken them about forty days. The success of this experiment 
immediately caused the whole scheme to be regarded with favour, — abstract logs 
came in in abundance, and in 1853 more than 1000 masters of vessels were 
engaged night and day in making and recording the ^observations required ; their 
logs are carried to the Observatory, where the information they contain is collated 
and entered on charts, and the results to the latest period are pubUshed in suc- 
cessive editions of Maury^s *' SaiUng Directions." In some of the Wind and 
Current Charts the course of the trade-wind is laid down, as also the isothermal 
lines traversing the ocean. 

Besides the charts by Lieutenant Maury already mentioned, others by the 
same author were exhibited, called ^* Whale Charts,'' in which the principal 
statistics of the whale fishery are given in the form of maps ; especially the 
number of different species of large cetaceans found to occur in the ocean 
north and south of the equator. 

Lord Wrottesley, in an able speech delivered in the British House of Peers 
(April 26, 1853), gave a foil and clear explanation of Lieutenant M^^ury's plan 
for improving navigation and for promoting meteorological science. At the same 
time he earnestly advocated a proposal, previously made by the Royal Society of 
London, that the British Government should co-operate with the United States 
" by furnishing every ship under the control of the Admiralty with instruments 
properly constructed and compared, and with proper instructions for using them.*' 

It is satisfactory to record that in the month of July, while the British 
Commissioners were yet in the United States, a meeting of the leading merchants 
of New York, representing more especially the shipping interest, took place^ iiji 
which a public acknowledgment was made of the services rendered by Lieutenant 
Maury to his country. At the same time a valuable testimonial was voted to him^ 
in proof of the high a})preciution entertained of the results of his patient and 
skilfully directed labours. 

At the Brussels Congress also, presently to be noticed, a vote of thanks was 
passed to Lieutenant Maury; and similar acknowledgments were subsequently 
made to him at public meetings of merchants and shipowners in London and 
Liverpool. 

In August and September, 1853, a scientific congress was held at Brusse^ 
to which the chief maritime nations of Europe sent delegates for the expres^ 
purpose of consulting; with the American hydrographer, and concerting with him 
a plan of combined o])erations, whereby the physical features and meteorology oj^ 
the ocean might best he explored, anda record kept of scientific observations* 
calculated to promote tlie progress of navigation. The nations represented at 
the ** Maritime Conference " were Belgium, Denmark, France, Great Britain,^ 
the Netherlands, Norway, Portugal, Russia, Sweden, and the United States* 
This meeting was convened at the suggestion of the American Government;, 
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consequent upon a proposition which it had previously made to the British 
Government, (in reply to a desire which had been expressed on the part of Great 
Britain that America should join in a uniform system of meteorological observation 
on land,) for extending lieutenant Maury's plan of research. Although difficulties 
were at present found to exist with regard to the desired uniformity of the methods 
of observation on landy it was proposed that meteorological observations should 
be made by the military and mercantile marine, British and American, as well as 
by the mariners of all civilized nations, as far as possible, in a uniform manner 
over all navigated seas. 

Meteorological observations^ to a certain extent had long been madeatsea^ 
and Lieutenant Maury had turned to useful account such as had from time to 
time fallen into his hands ; but these observations, although many of them good 
in themselves, were but isolated facts, deprived of much of their value from the 
absence of observations with which they could be compared, and above all from 
the want of a constant and uniform system of record, and from the rudeness of 
the instruments with which they had been made. The moment then appeared to 
him to have arrived when nations might be induced to combine in a general 
system of meteorological research. To use his own words, he was of opinion 
that ^* the navies of all maritime nations should co-operate, and make these pbser* 
vations in such a manner and with such means and implements, that the system 
might be uniform, and the observations made on board one public ship be readily 
referred to and compared with those made on board all other public ships, in 
whatever part of the world. And, moreover, as it is desirable to enlist the 
voluntary co-operation of the commercial marine, as well as that of the military 
of all nations, in this system of research, it becomes not only proper, but poUtic, 
that the forms of the abstract-log to be used, the description of the instruments 
to be employed, the things to be observed, with the manipulations of the instru- 
ments, and the methods and modes of observation, should be the joint work of the 
principal parties concerned." 

The Conference opene.d its proceedings | at Brussels on the 23rd August, 
1853, and was attended by twelve eminent meteorologists, hydrographers, and 
engineer oflScers, naval and military, selected by the respective Governments 
before mentioned. The United States were represented by Lieutenant Maury, 
the talented and indefatigable originator of this admirable scheme for improving 
navigation and advancing the progress of science ; and M. Quetelet, the renowned 
Belgian meteorologist, presided at the meetings. 

In concerting a plan of uniform observations for all nations, the Conference 
took into consideration the inconvenience arising from the variety of scales in use 
in different countries. After mature deliberation^ no modification was recom- 
mended, except with regard to thermometers ; it being agreed that the centi- 
grade scale should be used in addition to the one employed, whether Fahrenheit 
or R^umur, with a view to its ultimate general adoption. 

The accuracy of the barometers and thermometers used, their comparison 
with stimdards, and the correct ascertainment of the errors of the instruments, 
were insisted upon. The mercurial baromqter was preferred ; and the attention 
of the public was directed to the desideratum of an economical marine barometer, 
that, at all times and in all weathers at sea, would afford the means of absolute 
and accurate determinations. 

An anemometer also was considered necessary for the contemplated plan of 
research. 

For the more complete observations, thermometers with dry, with wet, and 
with coloured bulbs are required. In addition to the implements above men- 
tioned, and those generally used at sea, the only other instrument with which the 
Conference recommended the ships be provided was one of trifling cost, for 
obtaining the specific gravity of sea-waters. 

The object of the Conference being to secure, as far as possible, imiformity 
of record, and such a disposition of the observations, that they would admit of 
ready comparison, a certain form of register was concerted and agreed upon. 
The first columns of this form will receive the data which the Government ot the 
United States require merchant vessels to supply, in order to entitle them to 
the privileges of co-operators in this system of research, and may therefore be 
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considered as the minimum of what is expected of them. This condition requires 
that at least the position of the vessel, and the set of the current, the height of 
the barometer, the temperature of the air and water, should each be determined 
once a-day ; the fwce and direction of the wind three times a-day ; and the 
observed variation of the needle occasionally. The register contains other 
columns that are intended for men-of-war to fill up, and for such officers in the 
mercantile navy as may be willing to distinguish themselves in this joint action 
for the mutual benefit of the services. 

A concise body of instructions for making certain observations and filling-up 
the columns of the register (or of the abstract*log, in the case of merchantmen) 
were drawn up by the Conference. The directions were limited to such only as 
seemed necessaiy to insure uniformity of observation. 

The Conference also expressed a hope that whatever observations may be 
made will be turned to useful account without delay ; and that, with this view, 
the several Governments will individually and mutually ^ve their best attention 
to the means for perfecting the discussion and reduction of the observations 
obtained, and the interchange of materials and results. 

Oeneral support of the plan of Universal Observation. — Lieutenant Maury 
has notified, that, with regard to the proposals that have emanated fi:om the 
United States for a universal system of meteorological observation by sea and land, 
he has received assurances of approbation, support, and co-operation from very 
many sources, including scientific individuals and societies at Bombay, Calcutta, 
Mauritius, &c. ; and in England and on the Continent ; also from the Holy See, 
Sardinia, Holland, Prussia, Spain, Brazil, Peru, New Grenada, Chili, &c. With 
respect to the definite object of the Brussels Conference, namely, the adoption of 
a uniforn\ system of observations by the marine of all maritime nation, the Report 
refers to the measures already taken by the Governments of Sweden and Norway, 
the Netherlands, Belgium, and Portugal, towards the establishment of a depart- 
ment for the object in view, and notifies that the Admiralty of Great Britain has 
expressed its intention of giving instructions for meteorological observations to 
be made throughout the Royal Navy. 

Thus much we learn from Lieutenant Maury's published Report of the pro- 
gress of the system so happily suggested by himself^ and so warmly supported by 
various public and private coadjutors. With reference to the active part which 
the British Government is about to take in the furtherance of Lieutenant Maury's 
comprehensive and useful plan, it is arranged that a Parliamentary grant be made 
this year to the Board of T^-adc, Department of Science and Art, for carrying out 
the raeteorplogical observations at sea, and for establishing an office for their dis- 
cussion. This office will be located at Marlborough House, the officer in charge 
of it being a well-qualified captain in the Navy. By the co-opcnition of the 
departments of the Board of Trade, (that of Science and Art, and that of Mercan- 
tile Marine), ships will be provided with instruments at the puMic cost ; these 
instruments being carefully compared with standards at the Kew Observatory, 
under the direction of the meteorological committee of the British Association, 
which has recommended the particular instruments that are to be used. Under 
these favourable auspices, and with the support of a widely spread and well- 
organized body of observers, actuated in their work both by pubhc and private 
interests and by the love of science. Lieutenant Maury's noble plan for the study 
of oceanic meteorology, the benefit of navigation, and the general advancement 
of science, bids fair to fulfil the most sanguine hopes of its originator. 
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MR. DILKE'S SPECIAL EEPORT. 



The circumstances stated in the General Report of the Commissioners as 
to the cause of ray sudden recall from America will explain why the mformation 
I have collected is of so little importance. I had doubts indeed whether I ought 
to make a Report at all, but considering that I had undertaken that certain 
details connected with the Exhibition itself should be collected, and therefore 
that the other Commissioners had not directed their attention to this special 
subject, 1 have put together such facts as I could hurriedly collect, and have 
also ventured to place on record a few others in connection with the supply of 
water to towns in the United States — ^in regard to Limited Partnerships — 
to Industrial Educational Establishments — to the Smithsonian Institution — 
and to Fire Establishments, subjects on which 1 had intended to have obtained 
more extensive information had it been permitted to me to remain a longer time 
in the States. 

I must not, however, omit to return my thanks for the kindness and 
courtesy shown to me by all classes in America with whom I was brought into 
communication — all were equally anxious not only to furnish information, but to 
obtain it for me if they did not possess the knowledge themselves. 

For the Reports on Classes 8 and 10, 1 repeat I am entirely indebted to the 
kindness of Mr. W. Antrobus Holwell, Ordnance Storekeeper at Quebec, and 
Commissioner from Canada to the Exhibition at New York. 
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FORMATION OF THE ASSOCIATION FOR THE EXHIBITION OF 
THE INDUSTRY OF ALL NATIONS. 

THE great success of the London Exhibition of 1851 stimulated some of 
the citizens of the United States, towards the end of that year and the beginning 
of 1852, to undertake an enterprise on the organization and issue of which 
I have now to report. For many reasons New York was fixed upon as the 
locality for the Exhibition, but especially from the faciUty of communication 
with Europe. The municipal authorities of the city responded promptly to the 
appeal of the projectors, and, on the 3rd of January, 1852, granted a lease, for 
five years, of Reservoir Square, as the ground for the building, upon two con- 
ditions; firstly, that the building should be of glass andiron ; secondly, that no 
single entrance-fee should exceed fifty cents. 

Upon application to the Legislature of the State of New York, a charter of 
incorporation was granted ; the issue of stock being limited to three hundred 
thousand dollars. This limitation was subsequently extended to half a 
million of dollars. At the first meeting of the Board of Directors, held on the 
1 7th of March, 1852, Theodore Sedgwick, Esq., was elected President, and 
William Whetten, Esq., Secretary. A detailed statement of the objects of 
the Association was issued, and the first two hundred thousand dollars were 
subscribed for, by about one hundred and fifty persons and firms. 

Application was then made for the aid of the United States' Government 
at Washington, and Mr. Maxwell, Collector of the port oif New York, was 
empowered to announce officially to the Association that the Exhibition 
building would be considered as a bonded warehouse, and that, consequently, 
all goods would be received into it duty free. The General Government, also, 
through its representatives in foreign countries, called for co-operation ; which 
was zealously promised, not only by the authorities of those countries, but by 
their Ambassadors and Consuls, resident in America. 

Mr. Charles Buschek, of London, was appointed by the Association ag^it 
for the negotiation of its foreign transactions. 

Mr. C. E. Detmold having been chosen as superintending architect and 
engineer, Mr. Horatio Allen, as consulting engineer, and Mr. Edmund Hurry 
as consulting architect, the construction of the building was commenced. 

The following is a list of the CMBcers «utid Board of Directors of the Asso- 
ciation: 

Officers. 

THEODORE SEDGWICK, PresidmU. 

WILLIAM WHETTEN, Viee-Pretident and Secretary. 

L. C. STUART, Auittant Secretary. 

C. £. ANDERSON, Trtaiur^r. 

Board of Directors. 



MORTIMER LIVINGSTON. 
ALFRED PELL. 
AUGUST BELMONT. 
ALEXANDER HAMILTON, Jr. 
GEORGE L. SCHUYLER. 
ELBERT J. ANDERSON. 
HENRY R. DUNHAM. 
W. C. H. WADDELL. 
JACOB A. WESTERVELT. 
JAMES A. HAMILTON. 
SAMUEL NICOLSON. 



PHILLIP BURROWES. 
JOHNSTON LIVINGSTON. 
CHARLES W. FOSTER. 
THEODORE SEDGWICK. 
WILLIAM W. STONE. 
WILLIAM WHETTEN. 
JOHN DUNHAM. 
WILLIAM KENT. 
WATTS SHERMAN. 
F. W. EDMONDS. 
J. J. ROOSEVELT. 
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THE BUILDING. 

A» soon as it became generally known that an American Exhibition, similar 
la that held in London, waa projected, designa for an edifice were sent in. 
Amount the most beautiful of these was one hj Sir J<mejph Paxton* Its merit 
WM thoroughly appreciated by the Americans ; but the peculiar shape of the 
plot of ground which it had now been decided should form the locale for the 
building was an insuperable objection to its adoption. Other plans of much 
leauty were submitted to the Association ; but, either from the cause stated, 
abore^ or from their not being in consonance with one of the provisoes upon 
fAdch the charter had beea granted, — thftt the materials should be iron and glass 
— ^tbey were necessarily declined. Of these unaccepted deigns may be named 
as worthy of special mention^ those by Messrs. Bogardus and Hoppin, of the late 
Mr. A. J. Downing, and one by Mr. Leopold Edlitz. The design iJtimately 
iclopted was by Messrs. Charles Gildenneister and George J. B. Carstensen ; 
and a very ingenious and handsome architectural bmlding is the result 

For a description of the building, I avail myself, with but slight alteration, 
«f the following, from the " Illustrated Record of the Exhibition," published by 
Messrs. George P. Putnam and Co., New York : 



volt Square, on which the hnilding of the New York Indostrial Exhibition ie ereoted, 
liet in the north-western part of the city,, four miles distant from the Battery, and three and a qnartet 
£rom the City Hall, between the Sixth Avenue and the Croton Distributing Reservoir, whose 
Buusiye walls overshadow its easteru side. The distance from the Reservoir to the Avenue is 445 
ieet ; and the width frt>m Fortieth-street in the south, to Forty-second-street, its northern limits is 
455 feet. This ^pace is almost entirely occupied by the building. The shape of the ground is 
aa&voozable &r ardiitectural purposes; and, aside from the facilities of access afforded by tb« 
Xyenoe Railways and numerous lines of stages, there is nothing to recommend this locality, while 
the solid and imposing strength of the Reservoir presents an inharmonious contrast with that light 
•fid graeeful structure which we now proceed to describe. 

" The appearance of the building, and the materials employed to construct it, show its relation- 
ship to the Crystal Palace of Hyde Park. Like that, its framework is a system of iron columns and 
girders j glass excludes the dull and heavy walls of masonry used in ordinary structures, and, with 
the slender proportions of the framing, give the edifice the light and aiiy appearance so well 
ecqiressed by its popular name. The resemblance which we have spoken of is only a general one ; 
ilMr grooad-plaoy the relative proportion of each of the materials employed, and the details of con- 
striction, are quite different from its English prototype^ and give it an architectural effect and 
character of its own. 

" The general idea of the New York building is a Greek cross^ surmounted by a dome at the 
intersection. , The length of each diameter of the cross is 365 feet and 5 inches, and the iiridth of the 
snofl is 14& feet and 5 inches. This does not include the three entrance-halls, projecting towards 
Sixth Avenoe, Fortieth, and Forty-seeond-streets, which are each 27 feet wide, and approached by 
flights of steps. Although the edifice is cruciform, the outline of the ground-plan is nearly a reguhur 
octagon, whose diameter is the same as that of the arms of the cross. This form has been given te 
li by ingepiously filling up the triangular intervals between the arms of the cross with a lean-to of 
only one story, or twenty-four feet in height. The adoption of this device was necessary, in order 
to provide space for the Exhibition ; it being impossible within the narrow limits of the site to 
eni^e the dimensions of the cross in the usual way ; and while this substantial advantage in 
caiBed, it is prednetive of only a slight architectural defect in diminishing the perspective of the 
interior. 

" The columns divide the interior into two principal avennes or naves, eaoli 41 feet and 5 inchee 
wide, with aisles 54 feet wide upon either side. The intersection of the naves leaves in the centre m 
free octagonal space, 100 feet in diameter. The columns still further subdivide the aisles and the 
triangular intervals between the arms of the cross, into square and half-square compartments of 27 
feet on the side. The aisles are covered with galleries of their own width, and they are united to 
each other by broad connections at the extremities of the naves. The naves are carried above the 
roofs of the galleries to admit light, and are spanned by 1 6 semicircular arches of cast-iron^ which are 
40 feet and 9 inches in diameter, and placed at a distance of 27 feet from each other. 

" The number of cast-iron columns upon the ground-floor is 190. They are 21 feet high above 
the floor, octagonal^ and 8 inches in diameter ; the thickness of the sides varies from half an inch to 
one inch. The girders are of cast-iron and wrought-iron — the longest of the first being 26 feet and 
4 inches long, and the longest of the second, ¥> feet and 9 inches lon^. The first tier of girders 
sustain the floors of the galleries, and brace the structure in all directions. They are united to 
the columns by connecting pieces 3 feet 4 inches high, which have the same octagonal shape as the 
eeleaMS, and flanges and lugs to be bolted together. The number of girders in the first tier is 252. 
The second steiy OMitama 148 oolunms^ 17 feet and 7 inches hi^, which rest on those below them^ 
Mid have the same shape. They receive a second series of girders, numbering 160, which support 
Ike Moil of the aisles. They also receive the semicircular arches of the naves. All the roots are 
aepported upon arches or upon girders, by means of wrought-iron inverted trusses, which receive the 
SBgU iioo purlins of the rafter ; the latter are made of strips of wood inclosed between iron sides. 
lb mub are uniformly constructed of boards, matched together and covered with tin* 

^' The dome, noble and beautiful in its proportions, is the chief architectural feature of the 
^'eg*. Its diameter is 100 feet, and its height to the sprin^ng line is nearly 70 feet, and to tJie 

\ otHm arch 123 feet. It is supported by 24 columns which rise beyond the second story, and 
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to a height of 62 feet above the principal floor. The system of wronght-iron trusses which connect 
them together at the top, and is supported by them, forms two concentric polygons, each of 16 sides. 
They receive a cast-iron bed-plate, to which the cast-iron shoes for the ribs of the dome are bolted. 
The latter are 32 in number. They are constructed of two curves of double angle-iron, securely 
connected together by trellis-work. The requisite steadiness is secured by tie-rods, which brace them 
both vertically and horizontally. At the top, the ribs are bolted to a horizontal ring of wrought and 
cast-iron, which has a diameter of 20 feet in the clear, and is surmounted by the lantern. As in the 
other roofs of the building, the dome is cased with nuitch deal and tin sheathing. Light is commu- 
nicated to the interior tiirough the lantern, and also in part from the sides, which are pierced for 
thirty-two ornamental windows. These are glazed with stained glass, representing the arms of the 
Union and of its several States, and form no inconsiderable part of the interior decoration. 

" The external wails of the building are constructed of cast-iron framing and panel- work, into 
which are inserted the sashes of the windows, and the louvers for ventilation. The glass is one- 
eighth of an inch thick, and was manufactured at the Jackson Glass Works, New York, and after- 
wards enamelled by Cooper and Belcher, of Camptown, New York. The enamel with which the 
whole of it is covered, is laid upon the glass with a brush, and, after drying, is subjected to the 
intense heat of a kiln, by which the coating is vitrified and rendered as durable as the glass itsel£ 
It produces an effect similar to that of ground glass, being translucent but not transparent. 

" At each angle of the building there is an octagonal tower, 8 feet in diameter, and 76 feet in 
height. These contain winding stairways, which lead to the galleries and roofs, and are intended for 
the use of the officers and employees of the Association. Twelve broad staircases, one on either side 
of each entrance, and four beneath the dome, connect the principal floor with the gallery. The latter 
are circular in part, and consist of two flights of steps, with two landing-places. The flooring of the 
galleries is made of closely-matched planks, while those forming the floor of the first story are 
separated by narrow intervals, in the same manner and for the same purpose as in the London 
building. Over each of the principal entrance-halls, the galleries open upon balconies, which afford 
ample space for placing flowers, vases, and statues for decoration. Above the balconies, the ends of 
the naves are adorned with large fan-lights, corresponding to the semicircular arches within.' On 
each side of the entrances there are ticket offices, and adjacent to them rooms are provided for the 
officers of the Association, telegraph, &c. 

" The rapid and unexpected increase of the applications of exhibitors, induced the Association 
to erect a large addition to the building already described. It consists of two parts, of one and two 
stories respectively, and occupies the entire space between the main building and the Reservoir. Its 
length is 451 feet and 5 inches, and its extreme width is 75 feet. It is designed for the reception 
of machinery in motion, the cabinets of mining and mineralogy, and the refreshment rooms, with 
their necessary offices. The second story, which is nearly 450 feet long, 21 feet wide, and extends 
the whole length, is entirely devoted to the exhibition of pictures and statuary. It is lighted from 
ft sky-light, 419 feet long, and 8 feet 6 inches wide." 

The general outline and plan of the Building will be more readily compre- 
hended by reference to the engravings, which accompany this Report. The 
first is a general view of the exterior, the second of the interior hall, showing 
the method adopted in its er^tion^ and tiie third plate gives the plans of the 
ground floor and galleries. 

The decoration of the Building under the direction of Henry Greenougb, 
Esq., was very effective and pleasing. The exterior presents the appearance of a 
construction in bronze, whose ornamental portions are of gold. The interior was 
generally a cream-colour, relieved by a moderate use of the three positive 
colours, red, blue, and yellow. Nearly the whole of the decorations were in 
oil-paint. 

The Building was supplied throughout with gas and water. The entire amount 
of iron used in its construction was 1,800 tons ; 300 tons being wrought, and 
and 1,500 tons cast-iron. The quantity of glass was 15,000 panes, or 55,000 
square feet. The quantity of wood, was 750,000 feet, broad measure. 



Extract from the Report of the Directors on the 

RECEIPTS AND EXPENDITURES OP THE ASSOCIATION, 

From iis Incorporation to the Ist o/December, 1853. 

Reoeipto. 

Capital Stock, $500,000, deducting 1 10 shares not issued, gll,000 . . . . $489,000 00 

Sale of Tickets, Daily, Monthly, and Season, from 14th July to 30th Norember, 

inclusive . . . . . . . . . . . . 330,702 90 

Refreshments .. ,. .. .. .. ,. 8,371 BS 

Sale of Catalogue, to 1st December, in part . . . . . . . . ^,832 60 

Cash loaned bv Directors . . . . . . . . . , 35,000 00 

Cash advanced by Duncan, Shennan & Co. . . . . . . . . 18,805 82 

Bills payable .. .. .. _ .. .. > 6,357 72 

Total .. .. .. .. $891,070 72 
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Constraetion Aoooani, indoding inside railinff and outside fences in part, plnmbing, 
oatside awning; laying out gronnds^ bouer-honse and store-honse on 42nd and 
48rdStreets .. .. •• .. .. .. $533,708 45- 

Claim on City Government for Flagging . . . . . . . . 4,660 88 

Fitting, Furnishing, and Decorations, including gas fixtures, counters and tables, flags 

4nd flag-staffs, oflice fumituroi ^c. &o. • • • • • • • • 101,172 84^ 

Incidental Expenses : — 

Edward Riddle, purchase of Lease . . . . . . • . 10,000 00 

Charles Buschel^ General Agent in Europe, including purchase of 

Amazon •• •• •• -• •• 

Charles Buschek — ^Resolution of Board 

„ „ sundry charges 

Colonel Hughes, Special European Agent . . 
Sandry travelling m the United States 
Seven Local Committees 
Foreign freight and marine insurance, paid under special agreement, 

for Exhibition of 1853 
Fire insarance 
Custom House department 
Receiving goods atid Custom House charges, paid under special 

agreement, as above . . 

American freight ','• . . • • • • 

Postage, before and since the opening of the Exhibition 
Office expenses, as well before as since the completion of the building 
Publicity, advertisitig, stationery, engraving 
General charges, including contributions to benevolent societies, 

imposed by charter 
Salaries, from May, 1852, to date of Statement 
Catalogue 

Jury department (to date of Statement) 
Design of Prize Medal 

Expenses and rent of room for meeting of Board and sundry Committees 
Interest — Duncan, Sherman & Co 
Discount 
Police, before 14th July 

X 

Superintendence and Management of the Exhibition, including pay of police, wages 

in all the different departments, gas, &c., from 14th July to 1st December . . 99,132 72: 

[This includes a very considerable sum paid for wages before the owning, as 
it was necessary to employ many hands from the time that goods began to 
be received in the building.] 

Total .• .. .. .. $891,070 72' 

C. B. ANDERSON, Treasurer. 

It will be observed that the above statement is made out only to the 1st of 
December. Since that date the receipts have been, from all sources, to February Ist, 
1 oo4 •• •• •• •• •• •• •• 4T,o02 uv> 

During that time the heating arrangements have been made, and various expenses 
incurred in regard to jthe Jury department, the foreign agency and the Exhibition of 
1854, which considerably increases the debt of the Association as it appeared on the 
1st of December. The present indebtedness of the Company, over and above all 
receipts, including all bills presented to this time, which are a<hnitted or believed to 
be due, is . . . . * . ' • . ^ . . . . . 9125,000 00 

This is in part secured by mortgage on the Building. 

It is apparent, from the foregoing statement, that the disappointment in regard to the financial 
results of the enterprise is dae mainly to the fiiot of the Building not being completed at the time 
for which it was intended, viz. the 1st of May, 1853. 

This was owing to causes over which the Directora had no control. The Exhibition was with 
great effort and difficulty got ready for opening on the 14th of July, and but then in a very incom- 
plete state. Neither the machinery was set in motion nor the picture ffallery opened till the 1st uf 
September, and the season closed on the 1st of December, the Exhibitors then being entitled to 
permission to withdraw their goods. Instead, therefore, of a period of exhibition of seven mouths, 
the Association had in fact but about three : during that three months the sum received, from the 
sale of daily tickets, was $245,399 90.« 

* Detidl <if lUeeiptiJrom ikt Salt ofDaify TTcMt.— The receipti were, for the month of 

Joly, 14 days ^ ..^ .... ^19,032 25 

Angntt, 27 dajf ...« .... .... 45,000 75 

September, 26 days .... .... .... .... .... 74,9S5 00 

October, 26 daya .... 108,IS9 01 

NoTember, 26 days .... .... 62,325 89 



20,000 00 




500 00 




1,079 74 




5,412 97 




1,831 17 




8,651 OS 




22,929 08 




4,203 10 




6,286 59 




2,619 10 




445 87 




7G4 80 




2,242 32 




17,176 54 




11,725 30 




19,704 67 




8,462 70 




736 59 




275 00 




s 560 00 




3,217 12 




475 84 




8,095 35 




$152,395 


83" 



Total of 119 dayi ^ .... .... #309,492 90 

Hie largest receipt on any day wu Tnesdaji the 18th October«^,291 25. 
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• If it had been opened in May, it is pLun iini ikm ranlt wonld have been very different* 

The delay of Uie opening also operated very injarioasly npon the expenditures. As soon as 
the Building vaa mdy to mceive goodk. It booaiM the datr as it was the ijOesesi o£ the AMooistMii 
to make every 6xcrti<m to t^er% the Bxhibttoi% nany ol whooi had been already waiting a long 
tfme; and, in consequence, a large amount of wages and of expense was incurred by the Associa- 
tioB, which, in the regular state of things, would not have been neoessaij. It was indispensaUjr 
requisite also to organize the police for some time before the doors were opened to the public, and 
this has always been one of the heaviest heads of expense. 

The period from the 14th July to the dOth of November, is 119 wdrking* chys. The above 
expenditure wonld make a daily charge of $833.05. But this is greatly beyond the proper er 
necessary expense of the Exhibition. During the recent season it was possible iJmt the Associa- 
tion might have been considered as insures of the eoods against loss or thefib, and an extraordinary 
expense for police was therefore incurred. From the 1st of December, all doubt on this point has 
been removed by the published circulars of the Associatien^ and the police is now greatly reduced. 

The present weekly expenses of the Establishment, including salaries^ police, wages, stationery, 
Advertising, fuel, rent, &c. are as follow : — 

Weekly Expenses. 

Salariea of Officers, &c. 
Pay-roll of hands employed in the building 
Police 

Petty Cash . • • . • • I 

Stationery 
Jury department 
Carpenters, &c. . . 
'Advertising and publishing . ^ 
Cartage •• •• •• -• 

Puel, oil, Ac • • • • 

Rents • » • • • • 



ss^8 ea 


800 00 


800 GO 


25 00 


7 00' 


•. . 7 00 


10 00 


25 oe 


7 00 


150 00 


50 00 



Or, per day 



8305 00 



$2,139 60 



PROPERTY OP THE ASSOCIATION. 

This oonsista of the following items :— - 

Lea$e of Reservoir S^[uare^ from the Mayor, Aldermen, and Commonalty of the City of New 
York, from the 1st of January, 1852, to 1st January, 1857. Rent, one dollar per annum. On this 
ground the Association have erected their Exhibition Building. 

Lease of Two Loto of Orowndy 2(^ fe«t l^ SOOy lying between 42nd Street and 43rd Streets, and 
the 5th and 6th Avenues, from 1st March, 1853, to Ist March, 1854, wii^ privily of renewal for 
from one to ^ve years. Rent, one thousand dollars per annnm. On this ground the Association 
have erected two buildbgs, as follows :— 

1. A Brick B(yUer Eouse, 26 feet wide by 75 feet long. This building cost $2,065.97. The 
boilers placed in it for the Machinery in motion cost, with the setting, 84,733.34. 

2. A Brick Store ffouse^ 125 feet kog by 26 &et wide, and three stories high. The cost of 
this bnilding was $5,180^. 

StcOue ofEiss' Ammam^ in cine bcoQMy pnidiaaMl of Mr. Bwdtok, ia aettteiieni with him, for 
810,000. 

JfineralogiccU CoUeetiofu — A large and very valuable portion of the Mineralogical Cabinet 
belongs to the Association. As the sum paid for it tntess into the general expenses of the Minent- 
logical Department, it is not easy to estimate its exact cost. 

The Exhibition BtdlcUngy besides iter pemaaent fxtnves, contains a great deal of moveable 
property belonging to the Association, such as shifting and steam»pipe, for the machinery in motion, 
cost 8^47.05. 40 stoves, eos(^ with pipe and' fixtures, 84,926.40. Counters, wftter tanks, hand 
tracks, and other smaUer items. In addition to tiiis, the Association was obliged to advance the 
cost of flagging 40th and 42nd Streets, and the 6th Avenue, aronnd Reservoir Sqnare, at an expense 
of 84>^0*8S, which diere eaa be little doi^ will be repaid by the City Oovemment. 
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EXECUTIVE DEPARTMENT OF THE EXHIBITION. 

The whole charge of the arrangements connected with the Building was, 
as the time for its opening approached, confided, by permission of the United 
States Government, to two officers of the United States' Navy, Captaia S. F. 
Dupont, and Captwn Charles H. Davis. These gentlemen appointed others 
in various departments, to cairy out their views. The officers or the exectitive 
department, according to the latest published official list, were as follows : 

Capt. S. F. dupont, U. S. N., General Superintendetd. 

Capt. CHARLES H. DAVIS, U. S. N., A8$oeictU SwperiwteniexU 

JOHN M. BATCHELDER, Secretary to the SuperijUenderUs. 

GEORGE W. MATSELL, Chief of Felice. 

SAMUEL WEBBER, Arrangernent of Space and Clamjicaiion, 

Prop. BEN J. SILLIMAN, Jk., Department of Mineralogy and ChemMiry. 

JOSEPH E. HOLMES, Director of Maehinery, 

B. P. JOHNSON, IHrector of Agricultural I mplenienU. 

ANTONIO PIATTI, Director of Sculpture, 

EDWARD VINCENT, Directoi- of Textile Fabrics. 

WILLIAM C. RICHARDS, Editor of the Catalogue. 

G. P. PUTNAM & CO., Fublishers of the Official Catalogue cmdJSecord. 

JOHN F. TROW, Frinter of the Official Catalogue and Fecord. 



The Building and its contents were protected by a police force organized 
for the occasion. It consisted of a fine body of men, dressed in a semi-military 
style, — viz., dark-blue frock-coat and trousers, patent leather shoulder and 
body-belt, with pocket in the latter for b4ton, and oil-skin cap lined with 
leather. The officers having their rank indicated by a slight diflference of 
costume. I mention this as it was the first time in New York, and I believe in 
the United States, that any uniform had been adopted. The benefits derived 
firom a uniformity of dress are known to all Englishmen, and would I think be 
soon appreciated by the citizens of the United States^ whom I have often 
heard complain of the impossibility, in a crowd, of distinguishing the police, by 
the little rosette which is now worn on th^ breast. 

The following official regulations were issued : 

*' IbL The members of the^lice are imtrncted to fuiswer, k a poUte manner, any qaestions 
put to them by visitors, bnt not to bold continued conrersations, and to require yisitors to move on 
when the passages are crowded. Visitors will please conform to this order. 

« 2nd. There are in the Building : Three U. S. Mail Boxes—a Bojd's Expreea Box*-— an Office 
for Lost and Found Property and Children, Police Office— and Two Refreshment Rooms^ with eyery 
conyenience attached, — to which yisitors will be directed by the Police, if deaired. 

" 3rd. The Oloang of the Bxhibition for thetlay will be annoimced by the ringtsg of Bells. 

«* 4th. The Exhibition will Open at 10 A.M., and Close at 10 p.m., through the Season. 

^ G^ Yisitors wiQ please leave Parasols, Umbielhu, Caaes^ 4be., at the stands by each Main 
Bntzaaoe, iteeiying ^keeka.lor tlw janM. 

<< (^ No article can be removed from the Palace^ without express permiaBio% at ihe time, from 
the Superintendents' Office. 

" f^ No Fire or Shokino allowed within the enclosure of the Qrounds.**^ 

The plan of closing at 10 p.m. throoghotit the seasota was convenient for 
tbose en^ged m budiness to a late hour : and the making it compidsory to 
leave umbrellas, canes, &c., at thp entrance, was judicious. 



• Bojd'0 Ezpms is a pi&raieiMdartaking in oppoiution to the Post Offiee arrangement, and 
seems to meet with general approval in the town of New Yort The coHection is made three times 
a-day from a great many stations, including nearly wery hotel; aad Ae bMetv aro considered to ba 
delivered with more regularity and rapidity than those intrusted to the Government Post Office, 
added to which the charge is less : the rate per letter sent by Boyd^ Bxpfess ^ing twa cents, 
whilst the Government charge is three cents. The postage can be prepaid by atampe affixed, sheets 
of Boyd's stamps being obtainable everywhere. 
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INTERIOR ARRANGEMENTS OF THE BUILDING. 

The objects exhibited were divided into the following classes : 

Class 1. Minerals, Mining and Metallurgy, and Geological Mining Plans and 
Sections* 

,, 2. Chemical and Pharmaceutical Products and Processes. 

ft 3. Substances used as Food. 

J, 4. Vegetable and Animal Substances employed in Manufactures. 

^ 5. Machines for direct use, including Steam^ Hydraulic, and Pneumatic 
Engines, and Railway and other Carriages. 

.„ 6. Machinery and Tools for Manufacturing. Purposes. 

-^, * 7. Civil Engineering, Architectural and Building Contrivances. 

.^, 8. Naval Architecture, Military Engineering, Ordnance, Armour and 
Accoutrements. 

.^, 9. Agricultural, Horticultural, and Dairy Implements and Machines. 

^, 10. Philosophical Instruments, and Products resulting from their use 
(e. g. Dagaerreotjrpes, &c.), Maps and Charts, Horology, Surgical 
Instruments and Appliances. 

„ 11. Manufactures of Cotton. 
„ 12. „ „ Wool. 

„ 13. „ „ Silk. 

„ . 14. „ „ Flax and Hemp. 

„ 1.5. Mixed Fabrics, Shawls, Vestings, &c. 

„ 16. Leathers, Furs, and Hair^ and theur Manu&ctures. 

„ 17. Paper and Stationery, Types, Printing and Bookbmding. 

„ 18. Dyed and Printed Fabrics, shown as such. 

„ 19. Tapestry, including Carpets and Floor Cloths, Lace, Embroidery, 

Trimmings, and Fancy Needlework. 

* 

„ 20. Wearing Apparel. 

„ 21. Cutlery and Edge Tools. 

„ 22. Iron, Brass, Pewter, and General Hardware, including Lamps, 
Chandeliers, and Kitchen Furniture. 

„ 23. Work in Plrecious Metals and their Imitations, Jewellery and other 
personal ornaments. Bronzes, and articles of Vertil generally. 

„ 24. Glass Manufacture. 

„ 25. Porcelain and other Ceramic Manu&ctures. 

„ 26. Decorative Furniture and Upholstery, including Papier-mach^, Paper 
Hangings, and Japanned Goods. 

„ 27. Manufactures in Marble, Slate, and other Ornamental Stones^ Cement, 
&c., for Construction and Decoration. 

28. Manu&ctures from Animal and Vegetable Substances, not woven or 
felted, or otherwise specified 

29. Miscellaneous Manufactures and Small Wares, Perfumery, Con- 
fectionery, Toys, Taxidermy, &c. 
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30. Musical Instruments. 

31. Fine Arts, Sculpture, Mntings, Engravings, &c. 
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This, it will be seen, is, with little alteration, the same as the classificatioa 
adopted in London, in 1851 ; the only change of importance being the assign- 
ment of Musical Instruments to a distinct class, — making, thus, 31, instead of 
30 classes, and the admission of Paintings and Engravings to the Fine Art 
Department. Specimens of Caligraphy were also admitted. 

The position of the countries in the Building cannot be very clearly described. 
The Building may be divided into four parts, each of which was subdivided into 
coui-ts irith ga|leries. The north-eastern quarter, on the gi'ound floor and 
upper floor, was occupied by the United States ; the south-eastern quarter, on 
both floors, by Great Britain and Ireland ; the north-western quarter, on the 
ground floor, by United States, British Possessions, Holland, Italy, Denmark, 
Mexico, and Hayti ; the south-western quarter, on the gi'ound floor, by 
Germany, France, and Belgium. As a general rule, the upper floor of the two 
western quarters was occupied — as in the case of the two eastern quarters — ^by the 
same countries that were located in the corresponding space beneath ; but there 
were exceptions. Switzerland occupied only gallery space over Holland, which 
had no space in the gallery ; and Germany extended over Belgium, which also had 
no space in the gallery. 

A table is appended, showing the number of exhibitors, of each country, in 
each of the thirtv-one classes. 



RETURN shewing the Number of Exhibitors in each of the Thirty-one 
Classes ; the Foreign Countries being an-anged in the order in which they 
stood in the Catalogue. 





Class 1. 


Class 2. 


Class 3. 


Class 4. 


CIhss 5. 


Class 0. 


Class 7. 


Class 8. 


















Natal 


COITNTRT. 


Minerals, 
&c. &c. 


Chemical 
Products. 


Substances 
used 


Substances 

used in 
Manufac- 


Machines 

for 

Direct 


Machinery, 
Tools, 


Civil 

Enj^i- 

neering. 


Architec- 
ture, 
Military 








as Food. 


tures. 


Uses. 


&c. 


ficc 


Armsy 
&c. 


1. Great Britain and Ireland 




13 


12 


7 


5 


10 




22 


t. Zotrerein and Germany .... 




33 


15 


10 


2 


3 


i 


9 


3. BeUinm 




2 


1 




1 


2 




4 


4. France 


.... 


16 


22 


19 


2 


11 


2 


5 


5. Svitxerland 


.... 


1 




2 


.... 


1 


.... 


2 


6. Holland 




7 


6 


18 


4 


1 


1 


.... 


7. AuatrU 




6 


1 


8 


.... 


.... 




4 


«. Italy .« 




12 


9 


5 


.... 


2 


1 


.... 


S. Bbitisu Possessions :— 


















Canada 




3 


26 


8 


2 




4 


1 


British Guiana 


.... 


18 


23 


33 




.... 


.... 


.... 


Newroandland 


..« 


.... 


5 


4 


.... 






1 


Prince Edward's Island* 


.... 


.... 




.... 


.... 


.... 






10. Denmark* 




.... 


.... 


.... 


.... 


.... 






11. Sweden and Norway 


i 


.... 


1 


1 


1 






.... 


12. Mexico* 




.... 


.... 


.... 




.... 


.... 


.... 


13. Hayti* 


.... 


.... 


.... 


..%» 


.... 






..•• 


14. Spain* 


.... 












.... 


.... 


15. Portugal* 


.... 




.... 


.... 




.... 


MM 




16. Russia* 






.... 




.... 


.... 






17. Liberia* 


.... 






.... 






.... 




18. Cuba* 


.... 


.... 


„», 


..M 


.... 


.... 


.... 




19. Bermuda* 




.... 


.... 


.... 










Total of Foreign Countries ... 


1 


Ill 


121 


117 


17 


30 


9 


48 












United ii 


1 Catalogue. 


• 




United States 


.... 


57 


97 


61 


Carriaget^C 


436 

LS.intdditioD 
25 


49 


71 


Grand Total 


1 


168 


218 


178 


508 


58 


119 



The contributions to Chiss 1, from all countries were mingled together in a separate apartment of the building 
and could not be arranged in time. 

The Countries marked with an asterisk are set forth with the others in the Catalogue, but the contributions from 
them were so few and so unimportant tiiat it was not deemed requisite to classify them. 



Digitized by 



Google 



10 



RE TURN shewing the Number of Exhibitors in each of the Thirty-one 

Classes, &c. — continued. 



Country. 



Clan 9, 



Agri- 
cultural 
Imple- 
ments, 
&c 



PhUo- 

sopbical 

Instruments 

and 

Products. 



Class 10. 



Class II. 



Manu- 
factures 

of 
Cotton. 



Class 12. 



Manu- 
factures 

of 
Wool. 



Class 13. 



Manufac- 
tures of 
Silk 
and 
Velvet. 



Class 14. 



ManufSsc- 

tnres of 

Flax' 

and 

Hemp. 



Class 15. 



Miied 
Fabrics, 
Sbairis, 



Clasaia. 



LeaUier» 

Fun, 

and 

Hair. 



1. Great Britain and Ireland 

2. ZoWerein and Germany .... 

3. Belgium 

4. France 

5. Switserland 

6. Holland .... 

7. Austria 

8. Italy 

9. BBIT18H Possessions : — 

Canada 

British Guiana .... 

Newfoundland 

. Prince Edward's Island 

10. Denmark 

11. Sweden and Norway 

12. Mexico 

13. Hayti 

14. Spain 

15. Portugal 

16. Russia 

17. Liberia 

18. Cuba 

19. Bermuda 



22 
37 

27 

41 

7 

6 

5 



12 

56 

3 

15 

9 
3 



12 



11 
18 

15 
5 
1 

4 
10 



22 
8 
3 

II 
1 
6 
2 



6 

22 

2 

6 

12 



10 



13 
26 
5 
26 
3 
3 
6 
6 

9 

i 



Total of Foreign Countries 



35 



147 



27 



no 



64 



59 



58 



9S 



United States . ... 



Ill 



182 



33 



26 



58 



Grand Total 



.146 



329 



60 



136 



71 



67 



67 



155 





Class 17. 


Class 18. 


Class 19. 


Class 20. 


Class 21. 


Class 22v 


Class 23. 


C188B&4. 


COUSTRT. 


Papers, 

Stationery, 

Types, 

&c. 


Dyed 

and 
Printed 
Fabrics. 


Tapestry, 
Carpets, 
&c. &c. 


Wearing 
Apparel. 


Cutlery 
and 
Edge 

Tools. 


Iron, Brass, 
Pewter, 

and 

General 

Hardware. 


Works 

in 
Precious 
Metals, 

&c 


Glass 

tnres. 


1. Great Britain and Ireland 

2. Zoherein and Germany .... 

3. Belgium 

4. France 

5. Switxerland 

6. Holland 

7. Austria 

8. Italy 

9. British Possessions:— 

Canada 

British Guiana 

Newfoundland 

Prince Edward's Island.. 

10. Denmark 

11. Sweden and Norway 

12. Mexico 

13. Hayti 

14. Spain 

15. Portugal 

16. RussU 

17. Liberia 

18. Cuba 

19. Bermuda 


27 

35 

3 

17 

'*8 
2 
5 

i 


2 

1 

"3 

2 

1 


35 

33 

5 

21 

13 

4 

5 

6 

10 


9 
32 

2 
34 

3 
8 

20 
"2 


18 
6 

'5 
2 

85 

1 


40 

66 

5 

23 

8 

56 

1 

6 

2 

2 
.... 


17 
11 

30 

12 

4 

4 
14 


m 
t 

10 

13 

3 
12 


Total of Foreign Countries.... 


98 


9 


132 


113 


117 


209 


92 


45 


United States 


60 


10 


57 


93 


42 


101 


48 


17 


Grand Total 


158 


19 


189 


206 


159 


310 


140 


62 
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RETURN shewing the Number of Exhibitors in eadi of the Thirty-one 

Classes, &c. — continued. 







Class 25. 


Class 26. 


aass27. 


Class 28. 


Class 29. 


Class 30. 


Class 3U 


COTOTTAT. 


Poroebin, 
&c. &c. 
Manufac- 
tures. 


DecoratiTe 
Fnniiture» 
Upholstery, 


Manu&c- 
turesof 
Marble, 

Slate, &C. 


Manolao. 

tunes fcom 
Animal and 

Vegetable 
Substancee. 


Small 

Waraa, 

Perfumery, 

TofS»&c 


Musical 
Instru- 
ments. 


Sculpture, 

Paintings, 

Engrarings, 


1. Great Brit 

2. ZoWerein 

3. Belgium 

4. Prance 

5. Switierla» 

6. Holland 

7. Austria 
S. Italy 

S. Britibb 1 
Canada 
British G 
Newfoun 
Prince £< 
|0. Denmark 

11. Sweden an 

12. Mexico 

13. Hayti 

14. Spain 

15. Portngid 

16. RussU 

17. Liberia 

18. Cuba 

19. Bermuda 


aiaand Ireland 
and Germany .... 

d* Z z 

'o'ssSMIORt:— 

uiana .... 

dland 

Award's Island.... 

d Norway 


22 
12 

*8 
1 

"3 

1 

2 


15 
23 

13 
2 
9 
2 

14 

1 
2 

.... 


5 
2 
2 

2 

"5 

8 

14 

1 

"2 

•••• 


9 

34 

2 

4 

10 

4 

3 

16 

4 
16 

.... 


29 

73 

1 

30 

S 

8 

13 

6 

7 
6 
2 

'i 


3 

19 

1 
7 
2 
1 
5 
1 

1 


65 
21 

7 
22 

3 
19 
54 
87 

11 


Total of Foreign Countries... 


49 


81 


41 


105 


178 


41 


289 


United States 


8 


101 


34 


36 


134 


41 


101 


Grand Totai. 


57 


182 


75 


141 


312 


82 


390 



In considering the subject of prizes, the Committee of Management adopted 
a different course to that pursued at the Great Exhibition in 1861. They divided 
the jurors into seventeen classes. 

Jury A. Class 1 — ^Dealt with Minerals, Mining, Metallurgy, and Geological and 
Mining Plans and Sections. 

Jury B. Comprising Classes 2-4 and parts of Classes 10-18-24 and 25. — Chemical 
and Pharmaceutical Products and Processes, Vegetable and Animal 
Substances employed in Manufactures ; Chemical and Pharmaceutical 
Apparatus ; Dyed and Printed Fabrics, shown as such ; Chemical 
Utensils made in Glass Stoneware and Hard Porcelain. 

Jury C. Comprising Classes 3 and 9. — Substances used as Food ; Agricultural, 
Horticultural^ and Dairy Implements and Machines. 

Jury D. Classes 6-6 and 7. — Machines for direct use, including Steam Hydraulic 
and Pneumatic Engines, and Railway and other Carriages, Machinery 
and Tools for Manufacturing Purposes, Civil Engineering, Architectural 
and Building contrivances. 

Jury E. Class 8. — Naval Architecture, Military Engineering, Ordnance, Armour 
and Accoutrements. 

Jury F. Part of Class 10. Class lOa-lOb. — Philosophical Instruments and 
Products resulting from their use ; Daguereotypes, Maps and Charts, 
Horology, Surgical Instruments and appliances. 

Jury G. Classes 1 1-12-13-14 and 15.— Manufactures of Cotton, Wool, Silk, Flax 
and Hemp, Mixed Fabrics, Shawls, Vestings, &c. 

Jury H. Classes 1 6 and 20. — Leather, Furs and Hair^ and their Manufactures ; 
Gentlemen's Wearing Apparel. 

C 2 Digitized by Google 



Jury I. Part of Class 19 and Class 26. — Tapestry, Decorative Furniture and 
Upholstery, including Papier-mach^, Paper Hangings and Japanned 
Goods ; Marble Ornaments and Marbleized Irons. 

Jury la. Part of Class 19 and Class 20. — Lace, Sewed and Tamboured Muslins, 
Embroidery, Fringes, Fancy and Industrial Works, and Female Wearing 
Apparel. 

Jury Jp Classes "21 and 22. — Cutlery and Edge Tools, Iron, Brass, Pewter, and 
General Haixlware, including Lamps, Chandeliers and Kitchen Furniture. 

Jury K. Classes 28 and 29. — Manufacturers from Animal and Vegetable Sub- 
stances not woven, felted or otherwise specified ; IVIiscellaneous 
manufactm-es and small wares, Confectionery, Toys, Taxidermy, &c. 

Jury L. Class 23. — Works in precious Metals and their imitations ; Jewellery 
and other personal Ornaments, except Bronze and articles of Vertu, 
which were transferred to the action of Jury O. 

Sub-jury L. Vaxt of Classes 24 and 25. — Glass Manufacture, Porcelain, and 
other Ceramic manufactures. 

Jury M. Class 30. — Musical Instruments. 

Jury N. Class 17. — Paper and Stationery, Types, Printing and Bookbinding, and 
specimens of Ornamental Penmanship. 

Jury O. Class 31. — Rne Arts, Sculpture, Painting, Engravings, &c, Bronzes and 
articles of Vertu from Class 23. 

The following is the return of awards, as made by the Jurors whose names 
appear attached to each group : 



COPY OF THE OFFICIAL AWARDS OF THE JURIES. 



Commiuumen an Juries. 

PROPESSOB B. SILLIMAN, Jb. 
B. P. JOHNSON, Esq. 
SAMUEL WEBBEB, Esq. 

Secretary, 
EDWABD LEAYENWORTH, Esq. 



Jury A. 



Class 1. — ^Mmerals, Mining, Metallurgy, and Geological and Mining Plans 

and Sections. 

Jurors. 

Pbof. JAMES D. DANA, Ohairmm. 
Pbof. JAMES HALL. 
WM. C. REDFIELD, Esq. 
GEORQE SUMNER, Esq. 

Silver Medals, Blaokstonb Coal Mnrnro CoMPAinr, E. N. Clark, Agents 

D« LA Bechh, Sir Hknet, C.B., London, Geological l^l^"^^' ^^"^^ ^^^' ^^^"^^'^^ ^^ ^^ ^ 

Tf^Tk^^'^r^o^r^^, u^ -I c 1 BUDLONO ft &rouoHTON, Ncw York City, Marble from 

ROTAL Saxon Mnraro College, Freiberg, Saxony, col- Chazy New Yoric j»^»^^ *^"» 

lection of Ores. Silver, Lead, Antimony, &c Citizens' of WiLKsiLnRB, Pcnn^lrania, one Column of 

w2l.!^J^rl»™M pS^'j -n n n *• r Lo^aconino Coal Company, George's Creek, Maryland, 

Wheati^ Charles M., Phoemxvillc Penn., collection of Coiamn of Bituminous Coil ^«7^^ 

Ijjad Ores from Wheatley Mmes ; Copper Ores, Morns Mount Savage Iron Company, Alleghany Co., Mairland, ' 

teJiid li' "^^ '^'^^ ^^'^' ^"''''"^ '^ '^' FossUiferousand Hematite I'ron oSituiiino JcSS 
Eogmes used, &c q^^^^ ^^^^^^^^ pj^ j^^^^ g,^ ^^ 

Bronze Medals Parker Vein Coal Company, Mass of Coal from Parker 

* Vein, Maryland. 

B^NDON Iron and Car Wheel Co., J. Howe, Jr., Agent, Picroc Mine, Nova Scotia, Coal illustrating veins. 

Brandon, Vermont, collection of Iron and Manganese Richardson, Barnum & Co., Salisbury. Connccticnt. 

Oro^ Pig Iron, Lignite, Clay Ochres, with special com- Hematite Iron Ores, Pig Iron, Flux, SW, &c 

»^<**«^- Sydnbt Muw, Nov» Sooti% Coal iUnsdrntiDg vcina. 
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Ulster Minisc Co.. T. H. Batterworth, Secretary, New 
Toric City, Ckilena and Copper Pyritee, with samples of 
Dressed Ores, &c., fh)m iiie Ulster Mine, £lenville» 
N.Y. 

Wbbb, Geoboe, H., Malone, Franklin Co., New Tork, 
Drab colonr<^ and Brown Stone, from the Potsdam Sand 
Stone, N. Y. 

Honourable Mention. 

Adams & Co., New York City, Gold Nuggets from Cali- 
fornia and Australia, Crystalizcd Gold in Quartz, and 

Specimens of Gold from more than 200 washings. 
Amebioan Mining Company, New York City, collection 

of Copper Ores from various Mines. 
Canfibld, Bobbins & Co.. Fall Village, Connecticut, Iron 

Ores, and Iron in various stages of Manufacture. 
CoBNWALL I BON COMPANY, West Com Wall, Connecticut, 

Salisbury Iron On-, Pig Iron, Flux and Slag. 
DoBN, W. B., Oakland Grove, Edgefield District, South 

Carolina, Native Gold, and Gold in Quartz. 
Ehlebs, John, Weehawken, New Jersey, collection of 

Silver Ores from the various Mines in Mexico. 
QiLLiss, S. M., Lieut U. S. N., Chilian Silver Ores. 
Hall, Coppy, & Sloanb, Florence, Tuscany, Copper Ores 

and associate rock, with Cake Copper, from Monte 

Catini, near Volterra, Tuscany. 
Kino, R. A., Lexingron, Davidson Co , North Carolina, 

Specimens of Galena, Carbonate of Lead, Silver Ore, 

Bar Silver, &c. 
Lank, A. A., New York City, Black Oxyd of Manganese, 

from Edgefield District, South Carolina. 
MiNBSOTA Mining Company, Lake Superior, Native 

Copper. 
NoBTH Cabolina Coppkb Company, Guildford Co., North 

Carolina, Yellow Copper Ore. 
New Yobk & Michigan Mining Company, Lake Superior, 

Native Copper. 
Oakley, Riobabd, New York City, Cannel Coal, Little 

Coal River, Virginia. 
Patapsco Cobalt & Copfeb Co., Frinksbnrg. Maryland, 

Mass Yellow Copper Ore and Specimens of Cobalt 

Ores. 

» 

Pennsylvania— 7V> the foUovoing Exiuhitors of Iron 
Ores, Fluxee, Staffs, tc., collected by Doctor Cliarles 
M. WeUierill, Philadelphia, for i?ie Association : 

Hematite Iron Ore, Pig Iron, Flux, and Slags ; Mount 

Laurel Furnace Berks County, Clymeb & Co. 
Hematite Ore, Pig, Flux, and Sleg; Moslem Furnace, 

Berks County, N. V. R. Hunteb. 
Hematite Iron Ore, Pig, Flux, and Slag ; Carbon Furnace, 

Mauch Chunk, Carbon, Richabds & Sons. 
Black, Grey, and Red Iron Ore, Pig, Flux, and Slag ; 

East Pennf!}'lvania and Lehigh Furnaces, Lehigh 

County, S. Balliet & Co. 
Pipe and Hematite Iron Ores, Pig, Flux, and Slag; 

Lehigh Cbanb Ibon Company, Catasuqua, Lehigh 

County. 
Hematite Iron Ore, Coal, Pig, Flux, and Shig ; Allen- 
town Furnace, Lehigh County, D. £. Wilson & Co. 
Magnetic, Micaceous, and Hematite Iron Ores ; Copper 

Ores from various Pennsylvania localities; £. & G. 

Bbooke, Birdsboro*, Berks County. 
Magnetic Oxyd of 'iron; Wabwick Mines, St. Mary's, 

Chester County. 
Octahedral Magnetic Oxyd Iron, Copper Pyrites, Car- 
bonate of Copper, Carbonate of Magnesia, and Serpen- 
tine ; Jones's Mine, Berks County. 
Octahedral liia^etic Iron Ore, Quarts, Feldspar, &c; 

Elizabeth Mine, near Knaucrtown, Chester County 
MasTietie Oxyd Iron, Pig, Flux, and Slag; Hopewell 

Furnace, Berks Co., Bbooke, Buckley & Co. 
Magnetic Oxyd Iron ; Hopewell Mine, Chester County. 
Magnetic Oxyd of Iron, Pig, Flux, and Slag; Joanna 

Furnace. Berks Co., Dabling & Smith. 
Magnetic Oxvd Iron, with Zircon and Allanite, Pig, Coal, 

Flux and Slag ; Henry Clay Furnace, B<^ing, 

Eckebt & Bbothl-b. 
Rifle Barrels, in various stages of Manu&cture ; Colonel 

John H. Kkim, Heading. 
Hematite and Magnetic Iron Ore, Clay, Serpentine, 

Gamete, Molybdenite, Sulphate of Strontia, &c.; 

George M. Keim, Reading. 
Bed Shale, Coal, Iron Ores, &c. ; P. W. Shbapeb, Potte- 

ville. 
Schuylkill Countv Coals, collected by C. W. Pbalb and 

Colonel J. M. Wethebill, Pottsville, and purchased by 

tiic Association. 



Fossiliferous Oxyd of Iron, Coal, Fig, Slag, and Flux ; 

Iron Dale Furnace, Columbia County, BLooMSBraft 

Iron Company. 
Iron Ores, I ig. Flux, and Coal ; Chulasky Furnace, Bed 

Point, NorthumberUnd County, Samuel R. Wood. 
Fossiliferous and Slaty Iron Ore, Pig. Flux, and Slag; 

Mountain Ibon Compaity, Danville. 
Argillaceous Iron Ore, Pig, Flux, and Slag ; Ealstoh 

and the Lycoming Valley Ibon Wobks, Astonvillc^ 

Lycoming County. 
Hematite Iron Ore, Flux ; Mill Hall Furnace, Clintoxi 

County, Wharton, Millbb & Company. 
Pipe Iron Ore, Pig, Flux, and Slag; Logan Fumaee^ 

Bellefonte, Centre County, Valentine & Thomas. 
Pipe Ore, Needle Ore, Pig, Flux, and Slag ; Eagle Worki 

below Bellefonte, Centre County, C. & J. Curtis. 
Coal, Rocklabin Coal Company, Grindstone, Ross Ore ; 

J. I). Pettbiken, Bellefonte, Clinton County. 
Hematite. Fossiliferous Iron Ore, Pig, Flux, Slag, Howard 

Iron Works, Centre County, Ibwin, Thomas & Co,; 

Agents. £. J. Etting & Brother, Philadelphia, PeniK 

sylvania. 
Pipe Iron Ore, Hematite Ore, Pig, Flux, Slag, Penn^I- 

vania Fumaco, Huntingdon County, Lyon, Short 

& Co. 
Hematite Iron Ore, Pig, Flux, Slag, Himtingdon Fur- 
nace, Warriors' Mark, Huntingdon County, Geobob R. 

SCHOENBUBOEK. 

Argillaceous Iron Ore, Pig, Flux, Slag, Johnston Ftar* 
nace, Cambrian County, Ray, >Iathew8 & Co. 

Iron Ores, Pig, Flux, Sandstone, Cement, Coke, Coal, 
Slag, Caiibbia Iron Company, Johnstown, Cambria 
County. 

Shell and Kidney Iron Ore, Flux, Slag, Black Lick Fur- 
nace, Indiana County, Cambria Ibon Company. 

Shell Iron Ore, Pig, Flux, and Slag, Mill Creek Furnace, 
Cambria County. Cambbia Ibon Company. 

Shell and Kidney Iron Ore, Pig, Flux, Slag, Beir's Creek 
Furnace, Cambria County, Cambbia Iron Company. - 

Pipe Iron Ore, Flux, Cadniia, Alleghany Furnace, In- 
diana County, Elllb Baeeb. 

Argillaceous Iron Ore, Coal, Pig, Iron, Flux, Slag, Fair- 
chance Iron Works, Fayette County, F. H. Ouphahv 

&SON. 

Hematite Iron Ore, Pig, Flux, Slag, Springfield Fumaoe^ 

Blair County, D. Good & Co. 
Argillaceous Iron Ore, Pig, Coal, Flux, Slag, Winfi^d 

Furnace, Butler County, Wm. L. Speab. 
Magnetic Oxyd and Hematite Iron Ore, Coal, Pig, 

Hearthstone, Flux, Slag, Harrisburg Furnace, Hanria- 

burg, Dauphin County, Gov. D. R. Pobtbb. 
Chesnut Hill, Iron Ore, Pig, Coal, Flux, Slag, Heniy 

Chiy Furnace, Columbia, Lancaster County, Haldi- 

MAN& Small. 
Chesnut Hill Hematite Iron Ore, Magnetic Iron Ore, 

Coal, Pig, Flux, Slag, Chiekiswalunga Furnace, Colom* 
. bia, Lancaster County, Dr. £. Haldeman & Co. 
Chesnut Hill Ore, Pig, Donegal Furnace, Columbia, Lan- 
caster County, Eckebt and Stein. 
Hematite Iron Ore, Pig, Marietta Furnace, Marietta, 

Lancaster County, Schoenbubgeb, Musselman and Co. 
Brown Hematite Iron Ore, Pig, Flux, Slag, Conowingo 

Furnace, Lancaster County, Jas. M. Hopkins. 
Hematite Iron Ore, Wyoming Valley Coals, Zine Ore, 

licad Ore, Copper Ore, Flux, Bar Iron, Safe Harbour 

Iron Works, Lancaster County, Rsbvbs, Abbott 

and Co. ' 
Hematite Magnetic Iron Ore, Coal Pig, Flux, Slag, 

Phoenixville Iron Worics, Chester County, Rbkvis, 

Buck and Co. 
Hematite Iron Ore, Pig, Coal, Flux, Slag, Spring Mill 

Furnace, Montgconery County, David Reeves. 
Hematite Pipe Iron Ore, Pig, Flux, Slag, Plymouth and 

Merions Furnaces, Consbohocken, Montgomery County, 

S. Colwell and Co. 
Hematite Magnetic Iron Ore, Coal, Pig, Flux, Slag, 

Swede Ibon Company, Montgomery County. 
Limestone, Kidney Iron Ore, Pig, Coal, Flux, Slag, Pike 

Furnace, Pike County, Duff and Co. 
RoGEBS Chablcs H. and Co., New Tork City, Mass of 

Galena, Avith Cubic Crystals, from Galena, Illinois. 
Statb of Michigan, a Mass of Native Copper, weighing 

6,800 pounds, from the Mines of tho North American 

Mining Company, Lake Superior. 
Sage H., Lakeville, Connecticut^ Iron Ore, Pig Iron, 

Flux and Slag. 
Wabd Brothebs, New York City. Silver Ore and Bars of 

Silver from Prince's Bay : Native Copper fh>m Toltoc 

Mine, Lake Superior. 
West Viboinia Cannel Coal Co., W, H. Poet, Secre- 
tary, New York City, Cannel Coal from Virginia. 
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Jury B. 

CSasses 2, 4, part of Classes 10, 18, 24, 25.— Chemical and Pharmaceutical 
Products and Processes, Vegetable and Animal Substances employed in 
Manufactures ; Chemical and Pharmaceutical Apparatus ; Dyed and Printed 
Fabrics, shown as such; Chemical Utensils made in Glass, Stoneware, 
and Hard Porcelain. 

Jwrort, 

Pbof. JOHN TOBREY, M.D^ Chtinnftii. 
H. PLANTEN, E^q., Deputy. 



J. H. CURRIB, Ym.. 
Db. B. W. McCBEADY. 
F. L. TALCOTT, Esq. 
H. D. TELKAMPF, Eiq. 

Silver Medal, 

Baxobilob, J. M., Golf mite, Miw., Ui^^ for GoUos of 

staple and best working qnality. 
fiaxmcH YoH Lako, (M&, Silesia^ for th* finMi ipeoi- 

men of Wool in German Department. 
Gbaux, J. L., Mauchamp, France, for superior q^ecimen 
. «f Combing Wool. 
BomiAH^ Akthovt, Pine Plains. Kew York, for the 

finest specimen of Wool in the u. 8. Department, 
la BULBIL, CouMT DB, Florence, for Boracic Acid. 
PoPB, John, the Oaks, Tennessee, U.S., for Cotton of 

fitaple and best working quality. 

Bronze Medal and Special Mention. 
QwBM and Co., Dresden, Saxony, for series of Mineral, 

Vegetable and Animal Productions. 
HBUfior, W. H., New York City, U.S., for Bronae 

Powder and Metal Leaf. 
Ltub, Polhemub and Co., Kew York, for q»ecimens 

of Oils, Spermaceti, Sperm and patent Candies. 
MmoK E., Darmstadt, Prussia, for specimens of Alka- 
loids. 
PBalob, B., New York City, U.S., for Cologne Fountain, 

Choice Extracts, &c. 
P&OEKix Mjlitfo, County Taunton, Massachusetts U.S., 

for Black Lead Crucibles, and Stove polish. 
EiMM BL, EuoENB, Londou, Great Britain, for Perfumeiy 

and Soaps. 

Bronze Medal, 
BoKRiB and H ABmAMN, Niimbeig, Germany, for Bronses 

and Leaf Metal. 
Bazin, Xaviib, Philadelphia, U.S., for specimens of fine 

Toilet Soi^w and Perfomery. 
Bmk and Co., Boston, Mass., U.S., for Babbitt's Toilet 

Soaps, Shaving Creams, &c. 
Beandoh, N. D., Amsterdam, Holland, for Stearine 

Candle^ and Tapers, Lime Soap and Stearic Acid. 
Batka, Wbnzil, Prague, Bohemia, for Tarious Chemical 

and Pharmaceutical productions, and for Chemical and 

Pharmaceutical instruments. 
BixmNBK, Wm., Darmstadt, for Ultramarine, with qpedal 

approl^tion. 
^KZEL Frebk, Haubordln, Ultramarine, with fecial 

approbation. 
Golgatb, William and Co., New Yoik City, U.S., spe- 
cimens of fancy Soaps, also for fine Starch from 

Indian com. 
Cleavkb, Fredbbio S., London, England, for Honey, 

Toilet, and other Soaps. 
OuBTius, JuuuB, Duisburg, for Ultramarine. 
Dbs Brossbs, Fredbbio Manhattanville, U.S., for patent 

distilled Chemical Sperm Candles. 
EffriYANT and Pabbnt, Qivet, France, for CHue. 
Fbies, C. a., Heidelberg, for Ultramarine, with special 

approbation. 
GuiMET, J. B., Lyons, France, Ultramarine. 
QoDiN, M., ain^, Chatillon, Dep. Seine, France, for ipe- 

cimens of Merino Combing WooL 
Obrardi, Mabtini, Turin, Sardinia, for Specimens of 

Vegetable Oils. 
Qbessleb, E., Erfurt, Germany, for Chemical and Physical 

Apparatus. 
Hbbmann, O., Schoenbeck, Germany, for collection of 

Chemicals. 
Haskell, Mebbiok and Bill, New York City« U.S., for 

specimens of Powdered Drugs. 
Husband, Thomas J., Plilladelphia, U.S., for Calcined 

Magnesia. 
Holmes, Joseph E., U.S., for 129 specimens of American 

Woods. 
JuDD, Samuel and Sons, New York City, U.S., for speci- 
mens of Spermaceti and i^atent Candles. 
Kbht, James H., Bury St. Edmunds, Great Britain, for 

Dried Preparations of British Plants, Finid Ex- 
tracts, &c. 
Kohnstamm, Joseph, New York City, U.S., for speci- 
mens of Ultramarine for Calico Printing, and other 

Colours for Painting, Printing, &c 



ALEXANDER OAKLEY, Esq. 

Da DAVID A. WELLS. 

Db. J. BRYANT SMITH, Acting See. 

Kohbbtaxm, Widow, Niederweren, Ckrmany, for qpeei- 

mens of Ultramarine, with apecial approbation. 
Loebbbokbb and Ca, Breelaa, Germany, for ntedmena of 

Zinc White. 
LiTCHFiBU) and Co., New York City, for ^edsMns of 

Spermaceti, Sperm Candles, Oils, Ac. 
Ltov. S., New York City, U.S., for Magnetic Powder, 

for destruction of insects, vermin, &c, without poison. 
Menieb and Co., Paris^ France, for Tarious Drugs and 

Extracts. 
Mabtdt, Abbmw M.C, Cologne, for Cologne Water and 

Carmelite Spirit of Melissa. 
Nn, Abtbub, McComb's Dam, New Yo^ City, U.S., 

for specimens of Fine Sun Bleached Wax from the 

ordinary American Yellow Wax. 
Naileb, Jeffebson, Wabbbn and Co., Jeffeison Coonly, 

Mississippi, U.S., for specimen of cotton of superior 

colour and handling. 
KoMBT, A. M., Genneken, Netherlands, for Oil Seed 

Cakes, Glues, Oils, &c. 
Pbihs and Co., Wormerveer, Holland, for Urling*s patent 

Starch. 
Patbom, Iba F., Stapleton, New York, U.S., for q»eei- 

mens of a new and patent variety of Soap. 
Fbbselaeb and Son, Maestricht, Netherlands, for Odo- 
riferous Soape;, Candles, fcc. • 
Powbbs and Weiohtman, PhiUtdelphia, U.S., for a fino 

assortment of Chemicals. 
Pfizeb, Chableb, and Co., New Yoik City, U.S., for 

Refined Camphor, Kreosote, &c. 
Rosengabtbn and Denis, Philadelphia, U.S., for Sulphate 

of Quinine, Yeratrine, &c. 
Smith, Thomas and Henbt, Edinbuxgh, Great Britain, 

for specimens of Aloine and Caffeine. 
Sohols, Feedebiok. New York City, U.S., for specimens 

Mass and Roll Brimstone. 
Spbab, Bubke, and Co., Boston, U.S., for Starch b^m 

Potatoes. 
Stedtbaoh, Jambs, Jb., Petit Quevilly; Franc€^ for Starch, 

Fecula, and Gums. 
Tilden and Co., New York City, U.S., for Medicinal 

Extracts prepared in Vacuo. 
Tatlob and Son, Chelsea, Enghind, for Soape and Per- 
fumery. 
Taylob, H. p. and W. C, Philadelphia, U.S., for Trana- 

parent and Fancy Soaps. 
Wothebspoon, Robt., Maxwellton House, Scotland, for 

Starch from East India Sago. 
Wood, Thomas, Smithfield, New Tork, U.S., for spedmen 

of Wool 

N^ in Catalogue, 
Sweden and Nomkav, for Commercial Nickel, entirely 

free from aiaeiuc, fit>m the Klapa Mines, oertified by 

Berzeliaa. 
Cbiss 2.— The New Jersey Zinc Company. For a good 

avortment of Zinc Paints. 

Honourable Mention. 

Alteb and Gillespie, Freeport, Pa., U.S.. for Bromine. 

AsHABD Bbos., Jfew York CHy, U.S., for Patent Per- 
fumed Oriental Crystals. 

Albani Bros., Turin, Sardinia, for a variety of Chemical 
Productions. 

Abnavon, Honobe, Marseilles, France, for various kinds 
of Soaps. 

Adam, J. N. Reinweig, Bavaria, Ultramarine. 

Blancabo, H., Paris, France, specimens of unalterable 
Pills of Iodide of Iron. 

BoNZEL, Bbos., Haubordin, France, samples of Ultra- 
marine and Azure Blue. 

Bbswsteb, Samuel, C, Ckddes, U.S., for qtecimens of 
Solar Coarse Salt. 

Bdbokhabt and Co., Cincinnati, U.S., for superior Lard 
OU. 

Blake, William, New York City, U.S., for Patent Fire 
and Weatherproof Paint, and Artificial Slates manu- 
factured from the same. 

Benda, Geoboe, FUrth, Bavaria, for Bronze Co 



Digitized by 



/plo«rs. T 

Googl( 



15 



Brahdeib, J.^ Jr., jfttrth^ Bavaria, for Bronae Ooloara 

and Powdeni. 
Bo, Adoustus, Turin, Sardinia, for samples of Chrome 

Yellow and other Colours. 
Bdllt, Jean ViNoiifT, Paris, for specimens of Aromatic 

Vinegar. 
Bbabbeub, EcGEiTE, Ghent, Belgium, for samples of Ultra- 
marine Blues and White Lead. 
Clauds, Louis, Brussels, Belgium, for Bape Oil purified 

for Burning. 
Cbbgeuil, L. F., Paris, France, for Colours for Paper 

Hangings. 
CooKsoif, W. J. AND Co., London, Great Britain, for 

specimens of Antimony, Red Lead, &c. 
Ohbistanx Bichabd S., Philadelphia, U.S., for specimens 

of Perfumery. 
Dermsl, Keinrich, Quaritz, Lower Silesia, for Toilet 

Soaps in fancy designs. 
DnoN, J. and Co., Jersey City, U.S., for Black Lead 

Crucibles, Furnaces, &c. 
Bblluo and Co., New York City, U.S., for Flavouring 

Extracts. 
DupuT, E., New York City, U.S., for Concentrated Extract 

of Lemon and Vanilla. 
SuBcroBAL Hesse Smai/t Wobks, Schwarzenfels, for 

Collection of Colours. 
FiTiT.tr, Charles, and Co., Philadelphia, U.S., for an 

assortment of Medicinal Preparations. 
Electoral Hesse Smalt Works, SchwarzenfeU, Ultra- 
marine. 
Pabre, Repetto Pietto, Porto Maurizio, Sardinia, for 

Fine Bar Soap. 
Farina, J. Marla, opposite George Platz, Cologne, for 

Cologne Water. 
Farina, J. Marla, opposite New Market Platz, Cologne, 

for Cologne Water. 
Farina, J. Maria, opposite Martin's Platz, Cologne, for 

Cologne Water. 
Farina, J. Maria, opposite Jtilich's Platz, Cologne, for 

Cologne Water. 
Farina, J. Maria, opposite Joseph's Place, Cologne, for 

Cologne Water. 
Farina, J. M., Old Market Place, Cologne, for Cologne 

Water. 
Farina, Johann Maria, 2, Jiilich's Place, Cologne, for 

Cologne W^ater. » 

Farina, Johann Carl, Cologne, for Cologne Water. 
Farina, J. 3[ARDk, 4, JUlich's Platz, Cologne, for Cologne 

Water. 
Fabian, E. G., Breslau, Germany, for samples of Pino 

Wool 
Faure and Ebooffier, Avignon, France, for samples of 

Marrow Root and Prepared Powder. 
Frochet, Paris, France, for samples of Aromatic Vinegar, 

Toilet Cream, and Easences. 
Frank, F., Cincinnati, U.S., for specimens of Lard Oil, 
Fbeutler, Counsellor, Leutem, Silesia, for specimens 

of Wool. 
Gbrteraten, Van J. 0. Haiime, East Flanders, for 

specimens of Starch. 
Grass, Maroaretha, Cologne, for Cologne Water. 
Gehe and Co., Dresden, Saxony, for Chemical Apparatus. 
Hjerta and J. Michabiaon, Stockholm, Sweden, for 

specimens of Sulphuric Acid of 66 B. 
Herbert, Franz Paul, Klagenfurt, Germany, for samples 

of White Lead. 
Hotchkiss, H. G. and L. B., Lyons, Wayne County, 

New York, U.S., for Oils of Peppermint^ Spearmint, 

and Wintergreen. 
Howards and Kent, Stratford, England, for fine collec- 
tion of Chemical Preparations. 
Hanle, Leo, Munich, Bavaria, for specimens of Bronze 

Colours. 
Herring, Charles F., Brooklyn, U.S., for specimens of 

Blacking. 
Jager, Evert de, Zandyk, Netheriands, for samples of 

Starch. 
Jolly, F., Mer. Loire and Cher, France, for Purified 

Oils for Watches, &c. 
Jennings, Thos., Cork, Ireland, for Calcined Magnesia 

and Carbonate of Magnesia. 
Jones, Stephen U., for Pyramid of Fancy Soap. 
Johnson, Jonathan F., New York City, U.S., for speci- 
mens of Soap, plain and fimcy, fine J^edomery and 

Extracts. 
Knosp, Rudolf, Stuttgart, for Indigo, Carmine, &c. 
KiNZELBBROER AND Co., Prague, Bohemia, for Ultra- 
marine and 180 samples of various Colours. 
LDOmARC, John, New York City, U.S., for fine Cologne 

Water. 
Lamar and Pauris, Paris, France, for specimens of fine 

Perfiimery. 
LuHKE, J. F. AND Co., Berlin, Prussia, for Chemical 

Apparatus. 
lasmnaL, O. L., Paris, France, for Water of Paris and 

other Peifomeiy. 



Lanza Bbos. and Co., Turin, Sardinia, for Steariat 

Candles and Stearine. 
Lefbvre, B., Paris, France, for various kinds of Vamisb 

(with special approbation). 
LiLL, 'William, and Co., Chicago, U.S., for Cologne 

Water and Pure Spirits. 
Lefevre, Senr., Nantes, France, for specimens of Oxyde 

of Zinc. 
Michel, Alfred, Puteaux, France, for Extracts for 

Dyeing and Printing. 
Mixer and Gilbert, Boston, U.S., for Patent Starch 

and Spermaceti Candles. 
Mitchell, R. S., and Co., New York City, U.S., for 

Stearine Figures and Candles. 
MoFarlinb, Arch., Montreal, Canada, for samples of 

Glue prepared from common stock called FannenT 

Pieces. 
Miller and Co., A., Newhum, North Carolina^ U.&, 

for Resin Oil. 
Marquart, Dr. L. C, Bonn, Prussia, for collection of 

Chemical Productions. 
Mason, James, and Co., Philadelphia^ U.S., for specimens 

of Blacking. 
Michael, Louis, New York City, U.S., for Fancy Soapi^ 
• Pomade, Extracts, &c. 
MoFadden, John, Hanson County, Ohio, U.S., for specie 

mens of Wool. 
Mitchell, Genl. J. D., Charleston, South darolina» U.S., 

for a stalk of Pomegranate Cotton. 
McCuntock, W., and C, Demarara, for Bird's Nests. 
Pommier, P., Paris, Carriage Vamirfi. 
PiTENciER, G., Odessa, Russia, for fine Stearine Candles. 
Parker, David (Trustee), Shaker's Village, U.S., for 

specimens of Essential Oils, Medicinal Extracts, io. 
PoEL, W. J., Zaandam, Netherlands, for specimens of 

Gelatine and Glue. 
Puccio, Antonio, Genoa, Sardinia, for specimens of 

Sulphato and Quinine. 
Parola, Luigi, Cuneo, Sardinia, for spedment of 

Ergotine. 
Paoli, Chribtiai^ Springfield, Ohio, U.S., for pure 

Alcohol and Deodorized Cologne, spirit 98 per cent, 

for Medical and Chemical Purposes, &c 
Russell, Stiles, and Hubbard, Yonkers, U.S., for Ex- 
tract of Logwood. 
RoEMER, Carl, Briihl, Rhenish Prussia, for Refined Oils, 

capable of resisting intense cold. 
Rushton and Mters, Philadelphia, U.S., for spedmeoB 

of Blacking. 
Rice and Smith, New York City, U.S., for specimens of 

Perfumery and Fancy Articles. , 
Santo, A., Matanzas, Cuba, for specimens of Quinine 

and other Medical Preparations. 
Setzer, J., Weitcnek on the Danube, for various Shades 

of Ultramarine, Madder, &c. 
Siegle, Henry, Stuttgart, Germany, for various Colours. 
Soehnbe Bros., Paris, France, for various kinds of Var^ 

nish (with special approbation). 
Sanger, Augustus H., Danvers, U.S., for samples of 

Glue. 
Sheppard, Samuel C, Philadelphia, U.S., for Citrate of 

Magnesia. 
Schramm, L. F., Dessau, Germany, for specimens of fine 

Vegetable Oils for Watches. 
Spahn and Schdocel, Ijeipsic, Saxony, for Essential 

Oils. 
Stuurman, Jr. J., Zandyk, Netherlands, for samples of 

Starch. 
Seabbook, William, Charleston, U.S., for sample of Sea 

Island Cotton. 
Schilleb, Cabounb, Montreal, Canada, for Bark Box, 

Vith Moose Hair, &c. 
Vanduuba and Vbustebven, Rotterdam, Holland, for 

samples of Oils and Colours. 
Vandenbusch, J. J., Wilhelminadorp, W. Goes, Holland, 

for specimens of Madder manufiictured by Steam. 
Voute, W. H., and Co., Amsterdam, Holland, for assort- 
ment of Madder, Indigo, &c. 
Violet, Paris, France, for collections of choice Per- 
fumes. 
Van Deventee, John, New York City, U.S., for Oil 
/Paste Blacking and Waterproof Composition for 

Leather. 
ViABD, LouBS, Paris, France, foravariefy of Colours. 
Van Geetbuoen, Evrbaebt, Hamme, East Flanders, for 

specimens of Starch. 
Whitelet, N., New Yorfc City, U.S., for Patent Per- 

fumed Oriental Crystal. 
Wabtebubo, Count, York, Silesia, for specimen of Wool. 
Weight. W. P., New Yori:, U.S., for a Cotton Plant 

with Opening Pods. 
ZiNSSEB AND Mabx, Ncw Yorfc City, U.S., for Bleached 

Shellac and French Varnishes (with special approbt- 

Uon.) 
ZuBER AND Co., Rlxhcim, Haut Rhin, for samples of 

Artificial Ultramine, Green, &c. 
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Xahou, Caxl Aktoit, 92, High Street^ Cologne, for Vax Cati, J. P, Goads, for Friosland FUx. 

Cologne Water. Widdows, F., New York, for ** Metropolitan Ciygtal 



ADDITIONAL. 
Silver Medal, 
Amxbican Linsn Thricad Compakt, Mocbanicsvillc, New 
York, for superior excellence in Fabrication, Bleaching, 
and Colouring Thread. 
£dwabds, a. D., and Co., Dundee, Scotland, Flax and 
Tow Yarn. 

Bronze Medal, 

Buchanan, A., Massarooni, British Guiana, for Building 

and Ornamental Woods. 
Cabtwrioht, H., Esscquibo, British Guiana, for Building 

and Ornamental Woods. 
Dunbar McMastebs and Co., Gilford, Ireland, for superior 

Linen Yam. 
Douglass and Beeb, St. Louis, Missouri, U.S., for Dew 

Bottcd Hemp. 
IgLLEBMAN, A., Rotterdam, Holland, for Holland Flax. 
Faustin I., Emperob of Hatti, fbr splendid block of 

Mahogany, and other productions of the Islands 
Hunter, Hon. John J., Lexington, IT. S., for American^ 

Dressed Hemp. Agents, J as. McGregor and Co., New* 

York. 
Hansfield, John, Demerara, BriUsh Guiana, for Build- 
ing and Ornamental Woods. 
Saunders, John R., Missouri, U. S., for Dew Rotted 

Hemp, unshackled from the brake, produced by Sibley 

of MiBSOurL 



Cement" 

Honourable Mention, 

Baker, Belt, and Co. Weston, Misaiasippi, U. S., for 

Dew Rotted Hemp. 
DsMABEST, Joealemok and Co., for Twine manu&ctored 

from Belgian Flax. 
French, James, New York City, U. S., for Shoe Thread 

and Flax Twines. 
Falkoebaloof, Ixwn, Russia, for Flax of great beauty. 
HoLLroAY and Dickey, Weston, Missouri, U. S., for Dew 

Rotted Hemp. 
Lboat-Butin, Bondues, Canton de Fourcoing, Fiance, 

for Peeled Flax. 
Lerot-Dubois, lilies Nord, France, for Raw and Peeled 

Flax. 
LoTBiNDERE, HoN. G. JoLLY, for Vegetable Fibre prepared 

from Asdepiaa Canadensis 
Lytle, R. Hollidaysburg, Penn.. U. S., for Planka of 

Wild Cherry from Cambria Co. in that State. 
Pecquet, M., Quebec, C. E., for Dressed Flax. 
RAFFELSFEBCiER, F., Schonborg, Austria, for samples of 

Flax. 

The Jury would specially notice— collection sent from 
British Guiana by J. S. Stutchbury, Esq., £ S. Brother- 
son, W. C. McClintoch, Esq., of Barks, &c., used in 
medicine, and also the Fibres of Endogenous Planta from 
the same Province and from Hayti and tJhe East Indies. 



Jury C. 

Class 9 — Agricultural, Horticultural, and Dairy Implements and Machines. 

Jurors. 

Hon. henry WAGBR, Western New York, Chairman. 
WATSON NBWBOLD, Esq.. Columbus, New Jersey. 
WILLIAM EVANS, Esq.. Montreal, Canada. 
CoL. JOHN W. PROCTOR. I)anver«, Mass. 
Major PHILIP R. FREAS, Germanstown, P^nna. 
HENRY S. BABRIT, Brooklyn, L. L, Acting Sccrctai:> . 



Silver Medal, 

AvuMB, Jeabuu, Chicago, Illinois, for an exceedingly 
ingenious self-raking Reaper, exhibited by J. S. Wright, 
of Chicago, Illinois. The silver medal is awarded for 
the new mechanical principle as here exhibited in its 
adaptation to the Automaton Raker. 

Bdooles, Noubse, Mason and Co., Boston and Worcester, 
MasBachusetts, for the scientific principles which have 
been practically perfected by Samuel A. Knox, their 
artist, and adapted to the series of Sod and Stubble 
Ploughs exhibited by them. 

Salmon, George B., Elgin, Illinois, for his Patent Grain 
and Grass Seed Scparatcr. 

Bronze Medal, tvith Special Approbation, 

Allen, R. L., New Yoric City, for general Collection of 
Agricultural Machinery and Implements. 

Cbobsktll, Wiluau, Beverley, Hull, England, for a 
Sweeping Machine and for a Clod Crasher. 

BiBBOL, Joseph, Sidney, New York, for a very superior 
band-made Axe- Helve. 

DioK, David, Meadville, Pennsylvania, for his Patent 
Anti-Friction Cheese Press. 

BifXBT and Co., Albany, New York, for a well-known and 
approved Endless Chain Horse Power, with an Overshot 
Threshing Machine attached. 

Gloveb, Townsend, Fishkill, New York, for a beautiful 
collection of Fruits, Fungi, Fishes, and Reptiles in 
Composition. 

Hall and Speeb, Pittsburgh, Pcnna., for a Patent Hill- 
Side or Flat Land Swivel Beam, and Double-Flap- 
Mould-Board Cast Iron Plough. 

Haborbavbs, Thomas C. Schenectady, N. Y., for an 
Indian C»m Husking Machine. 

Holwkll, W. Antrobus, Quebec, Canada East, for aa 
ingeniously constructed Fruit Gatherer. 

Howard and Co., Buffitlo, New York, for Ketehnm'a 
Mower. 

Hdoheb, Jambs, Cambridge, Indiana, for a Hand Mill for 
pearling barley and making hominy -and samp. 

LoNQBTT and Giupftno, New York City, for their general 
collection of Implements, and the excellence of work- 
manship displayed. 

Mather and Co., New York City, for J. T. Grant's Patent 
Fanning Mill, and for general collection of Imple- 
ments. 



MASdAOHrsETTs Shovel Compant, Woieester, MaaL, 
Sumner Balcom, Agent for Kimboll's Patent Shovels, 
•with malleable iron pockets. 

Millard, David J., Cla^kTille, New York, for Hay and 
Manure Forks, Hay Knives and Scythes. 

Palheb, Wiluam Russell, North Carolina, for nn inge- 
nious, but simple and effective Threshing Machine. 

pB!fN0CK, S. and M. and Co., Kennet Square, Penna., for 
a Machine for sowing grain, grafs seeds, guano, ke., in 
drills or broadcast. 

Ralph and Co., New York City, for general collection of 
Agricultural and Horticultural Machines and Imple- 
ments. 

Rausat, Wm. B. and Geo. M., Washington, Penna., for a 
Harrow of a new, but simple, useful, and effbctire fonn 
of eonstructioiL 

RuooLES, NouRSE, MAsoNand Co., Boston and Woreester, 
Mass., for Armsby's Patent Com Sheller, and for the 
general assortment of Agricultural, Horticnltural, and 
Daily Implements of their own ntiannfacture. 

SirrpER, Elisha S., Charlestown, Virginia, for the'/!om- 
bination which he has effected, and the practical appli- 
cation he has given the same, in his Labonr-Saving 
Machine for thrashing, separating; cleaning, and bag- 
ing grain. 

Tillinohast, Joseph B., Point Harmor, Chio, for his 
Patent Centrifugal Chum. 

Waoneb, Jeptha a., Pnlteney, New York, for a Patent 
Clover and Timothy Seed Harvester. 

Bronze Medal, 

Allen, R. L., New York City, for a good display of Hor- 
ticultural Implements. 

Ames, Olivbr, and Sons, North Easton, MassMhusetts, 
for a case of heavy Shovels and Spades. 

BoLLBS. L. and Co., Oxford, New York, for the best solid 
shank Cast Steel Hoes. 

BoRRALL, Thomas D., Geneva, New York, for his Patent 
Reaping Machine, as an implement of known utility. 

Baoon, Almon, Lyme, Connecticut, for a nest of Com 
and Fruit Baskets (manufactured by Daniel CUu-ke,) 
of the best materials and skilful workmanship. 

Baboock. a. S., Albany, New York, for an assortment of 
Horse-shoe and Sole Tiles, for draining land. 

Cbofut, Charles, Bridgeport, Connecticut, for a PortaUe 
Grain MilL 
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Cbosskill, William, Beverly, Hull, England, for Vfil- 
liuns' Iron Harrow, as a superior implement for seed- 
ing; for (fee Archimedian Root Washer; and for his 
Agricultural One-horse Cart. 

Daniels, Kbuben, Woodstock, Vermont, for his patent 
Hay, Straw, and Corn-stalk Cutter, exhibited by John 
Mayher and Co.; also by Ralph and Co., of New York 
City. 

De Bsaune, Belgium, for a Grain Moistener. 
' Eddt. Dtbe, and Co.. Union Village, Washington Ca. 
New York, for Tuplin's Sweep, or Lever, Horse Power, 
in connection with Eddy's small undershot Thre^iing 
Machine. 

HussET, Obed, Baltimore, Maiyland, for his Machine for 
Reaping and Mowing, as a well-known and appreciated 
implement 

Hall and Speeb, Pittsburgh, for Patent Two-horse Centre 
Draft Cast Iron Plough. 

Kelsbt, Chbmtopheb p.. Livingstonville, New York, for 
a folding Adjustable Grain Cradle. 

Kasmmerer, Captain E., Bromberg, Posen, Prussia, for a 
Patent Drill Plough, or Universal Seed-sowing Ma- 
chine. 

IiONOEfEP and Qrifpino, New York City, for Hickock's 
Portable Cider Mill and Press; for the collection of 
Prouty and Mears' Ploughs, exhibited by L. and G.; 
and for their general collection of Implements, and the 
excellence of workmanship displayed. 

Mather, John, and Co., New York City, for Wheeled 
Endless Chain Horse Power, with his Treshing Machine 
annexed. 

MopFTT, John R, Piqua, Ohio, for his Patent Threshing 
and Separating Machine. 

Manny, John H., Freeport, Illinois, for a Reaping and 
Mowing Machine, from the assurances that it has here* 
tofore given of practical utility. 

MoCoRMioK, Cyrus H., Chicago, Illinois, for his Virginia 
Reaper and Mower (so-called), a Machine very much 
in use in this country. 

Palmer, William, Russell, North Carolina, for an inge- 
nious but simple and effective Threshing Machine. 

Pastridob, Henry, Medfield, Massachusetts, for a very 
superior collection of Potato Rakes and Manure Forks. 

RuGGLES, NouRSS, Mabon and Co., Boston and Worcester, 
Massachusetts, for Perry's Patent Meat Cutter ; for a 
Vegetable Cutter ; for the Double Sod and Sub-soil 
Plough, improved by the application of the principle 
discovered by Knox; for the Deep-tiller Steel Plough, 
denominated U. G., 3 ; for a Cast Iron Plough, num- 
bered 7S4, corresponding to the U. G., 8 ; for an 
improved One-horse Cultivator, with reversible steel 
teeth ; and for their Flat Furrow Swivel, or Side Hill 
Plou^. 

.Ralph and Co., New York City, for an assortment of 

Horticultural Tools. 
.Roderman and Ronce, St. Louis, Missouri, for an im- 
proved Two-wheeled Plough. 

.Reading, William, Flemington, New Jersey, for a Power 
Com Sheller, of very great capacity. 

.Seelby, 0. W., Albany, New York, for improved Patent 
Straw Cutters. 

Smith and Fenwick, New York City, for a Patent Ma- 
chine for Paring, Coring, and Quartering Apples. 

TuTTLE Mandpactdring COMPANY, Naugatuck, Connec- 
ticut, an assortment of Garden Tools, Potato Rakes, 
Hoes, and Hay Forks. 
- Tyler and MoKenny, Clarksfield, Ohio, for a Model of 
an Eccentric Lever Press. 

Van Brocklin, Winter and Co., Brantford, Canada 
West, for a Threshing and Separating Machine. 

Woodward, Joshua, Haverhill, New Hampshire, for a 
Patent Ct)m and Seed Planter. 

Himourahle Mention, 

Allen, R. L., New York City, for a "Harrow" invented 

by Hon. George Geddes ; for Langdon's Potato Plough ; 

for Budding's Patent Lawn Mower, and for Com 

Shellers. 
American Hoe Company, Wlnsted, Connecticut, for a 

very handsome Case of Hoes. 
Abbe, R. M., Enfield, Connecticut, for a Model of a 

Pen, illustrating an improved method of feeding swine. 
JBaokus and Babsiow, Norwich, Connecticut, for Com 

Shellers. 
Beyerle, Jacob, Waidhofen, Austria Proper, for Scythes 
. and Straw Knives. 
Burrall^ Thomas D., Geneva, New York, for his " Patent 

Mowing Machine.** 
Carter, Charles P., New York City, for an " Apple and 
. Peach Parer and Discharger," as the best paring 

machine. 
CocoiTE Giuseppe, Turin, Sardinia, for a Hand Machine 

for Sowing Grain broad cast or in drills. 
Cbobskill, William, Beverley, Hull, England, far 

" CioaskiU's Patent Cast Wheels." 



Chaleyib, Fiimlny, near St. Etienne, France, for SqriheB 

and Sickles. 
Crossmann, Edward, Canaan, Four Comezs, New YoA; 

for "improved Scythe Rifles." 
CoDLAux AND Co., Molshelm, Bas Rhin, France, for 

Scythes, Proning Knives, Garden Shears, etc. 
CiLLEY, N. W., Nottingham, N. H, for a Sliding Levw 

Gate. 
Coats, William Bailey, Washington City, D. C, for a 

" Model of a Patent Hemp and Com Cutter." 
Deering and Dederich, Albany, New York, for a " Model 

of a Patent Parallel Lever, and horizontal Hay or 

Cotton Press." 
Downer, John R. and R., Castleton, New York, for a 

Revolving Horserake ; for a " Harrow" considered to bo 

a very good implement for seeding purposes. 
Dickson, Perry, Blooming Valley, Pennsylvania, for a 

small model of a Farm Sled, showing the application 

of a veiy simple, though ingenious, lock or brie. 
Dennis, John H., Boston, Massachusetts, for a Bee Hive. 
Davis, Sylvester, Claremont, New Hampshire, for his 

patent platform Bee Hive. 
DuRYEA AND RHODES, Ncw York City, for a handsome 

case of long and ^ori handled Shovels and Spades. 
Emery and Co., Albany, New York, for a Seed Planter. 
Eluot, Augustus, San Francisco, Califomia, for a 

"model of the Golden Harvester," having new and 

valuable improvements in the combination for reaping, 

raking and binding grain. 
Porbush, E. B., Buffalo, New York, for a " Mowing 

and Reaping Machine," commended for its excellent 

workmanship and finish. 
Franoisoo, S. p., Reading, Penni^lvania, for a "patent 

improved jChum." 
Gregg and Denton, Peoria, niinois, for an ingenious 

" Self-Raking Reaper," with an arrangement by means. 

of an endless chain apron for discharging the grain in 

bundles. 
Gibbs, Lucius H., Washington, D. C, for his " Rotaiy 

Spades.'* 
Hathaway, Bradford, G. H., Rock Stream, New York, 

for a " Threshing Machine,*' easily converted into a 

clover seed Hulling and Cleaning Machine. 
Hull and Speer, Pittsburgh, Pennsylvania, for the fine 

finish and workmanship displayed in the three ploughs 

exhibited by them. 
Hulbert, Samuel, Prescott^ Canada West, for a patent 

Plough. 
Homer and Ladd, Boston, Massachusetts, for a "case 

of light Cast Steel Hoes'* of a very superior quality. 
Jerome, E. J. and F., Hempstead Branch, Long Island, 

New York, for a veiy good " endless chain, belt geared 

Horse Power.** 
Jones and Co., Gananoquc, Canada West, for a "case 

of Shovels and Spades." 
Jenken, W., Utrecht, Netherlands, for a " Sowing Plough 

of a new constraction. 
Knox, Samuel A., Worcester, Massachusetts, for his 

principle in the Mechanism of Ploughs, etc. 
Kade, Jacob, Achem, Baden, for a good sample of 

German Scythes and Straw Cutting Knives, the best 

foreign implements of their kind on exhibition; and 

for a new " Seed Drilling Machine." 
LoNGETT AND Grippino, Ncw York City, N. Y., for 

** Bryant's Fanning Mill," a handsome machine con- 
structed with glass sides, for showing at the Palace its 

operation and internal structure ; for " Prouty and 

Mears' Double Sod and Subsoil Plough," and for " Com 

Shellers." 
Mayher, John and Co., New York City, for a "Scotch 

Harrow,** and for well made *' Com Shellers." 
Mansfield, Martin H., Ashland, Ohio, for a Clover 

" Seed Hulling and Cleaning Machine.'' 
Mansfield and Lamb, Smithfield, Rhode Island, for 

superior " Scjthes and Snaths." 
Minor, Hortox and Co., Peekshill, New York, for three 

Ploughs, of difibrent sizes, exhibiting a commendable 

degree of skill in their workmanship. 
Moody Edmund, Birmingham, Connecticut, for a Vegetable 

Cutter or Slicer. 
Moore John, New York City, N. Y., for Straw Cutters, 

noted by the Jury for their simplicity and ease of 

keeping in order. 
Mann Torranob and Co., Troy, N. Y., for McGregor'^ 

Agricultural Furnaces. 
North and Denio, Fly Creek, New York, for a fine casB 

of Hay and Manure Forks. 
Owens, James D., Pittsburgh, Penni^lvania, for an Iron 

Mill for Grinding Feed ; and for a model of Filscm's 

Self- Adjusting Farm Gate. 
0*Neil, John, Xenia, Ohio, for an Atmospheric Lever 

Chum. 
Old Colony Iron Company, Taunton. Massachusetts, 

(John Bussing and Co., Agents, New York City,) for a 

beautiful case of good looking Shovels and Spftdes, of 

steel and yellow metal. 
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QvTNEB, J. M., Wol&berg^ Carinthia, for a cape of Scjthaa^ 
bearing the words — " God bleas the harvegt.** 

Palhxb, William Russell, North Carolina, for a 'patent 
Sweep (or Lerer) Horn Pknvier, of a nfiw^9cn of eon- 
gtrnction. 

Yalmbr, Thokas, Outtdaii, Ifew Jersej, for the combina- 
tion effooted in P. W. Hardwidifa Machine for Pacing; 
Cforing, and Slicing Fmit. 

PsRANona, £., Turin, Sardinia, for a model of a ]£owing 
Ifachine for Hi^ utd Grain. 

pEHz, J., Mtihleran, Tyrol, for different kinds of ScTthea. 

Pbbles, E. W. and Co., Wecrtfield, Masaaf^uBetti^ for 
premium Combination Bee Hive. 

B^UHNa, William, Flemington, New Jeney, for a model 
of a Kiln for Drying Com, &o. 

BoBnreoN, Ebenbdoi, Greencastle, FennqrlTani% for 
Mnmma's patent Com Sheller, as a good Machine, 
and for its rrady cimrertibilily into a T^getable 
Ctttter. 

Buoo, Amos, Montagne, Maflsachnaetts, for improrad 
bent Hand Hay Bakes. 

BnooLis, N0VB8B, Mabok and Co., Boston and Worcester, 
MasBschnsettB, for a neat diest with assortment ei 
Horticnltnral Tools; for Saosage Fillers, in considera- 
tion of the saperiority of their mechanism ; for a HoBse 
Hoe, and for the superior workmanship of t^eir Plongfas, 
whether haying steel monld boards and land sides, or 
XQadeofiron. 



Balfh axb Co., New Yodc Ci|y, for the Tixginia Ooni 

Sheller; and for a yeiy convenieni and cheap Fraii 

Gatherer. • 

BoBEBTsoK, John, Long Point, Canada Bsst^ for a Seed 

Sower. 
Bntdbb, Gsobge, Bhinebeok, New York, for a model of 

his perpendicular lever, tomle joint Hay Press. 
BsYUouB, MoBQAN AND Co., Brod^port, New Toxk^ for a 

Beaping Machine. 
&IABP, Theodorb, Cbaftam Poor Comeni, New YeA^Jbt 

an endless Chain Horse Power. 
SiTTDBB, EusHA S., Chariestown, Tiiginia, for a modd of 

an ingenioQS Machine for Threshing, SepaaAliig; 

Cleaning and Bagging Grain* 
Tailob, £ T. Thomab and Co., New Yoik QHkg, for a 

novel Straw Catter. 
ToBKT AND AHimaoN, Peoria, lUinoki, for the good dnpa 

in the Shares of the steel Ploughs exhibited by them. 
TuTXLi MANuiAorDBiNG CoMPANT, Naugatuck, Cenneeti* 

eut, for the evidenee of good wodbnaaship, iaa hand* 

some case of Manure TorkB, 
Ttlbb and MoEorNKx, Claikifidld, (nuo.for an eooantiie 

lerer Cheese Press. 
Williams and Haokud, BeEerilley New Yadc, for 1^ 

Cheese Press. 
ZDoasBMANN, G. F. S., Charlestoiai, Tliginia, for a 

machine for Threshing, Cleaning and Baging Qainr 

by one operation. 



SUB-JUKT C. 

Class 3 — ^Agricukural Prodocts, Substances used as Food^ Wioes, Tobacco, &c. 

Jurors. 

Db. a. S. ELWYN, Philadelphia, Pennsylvania, Depnty^OhainBan. 
Pbop. JOHN A. PORTBK, Newhaven, Conn. 
JOHN ANDBBSON, Esq.. New York City. 
H. D. TELLKAMF, Esq., New York City. 
JAMES B. OAKLEY, Esq., New York Ci^. 
THOMAS HADDEN, Esq., New York aty, 
JOHN MABSHALL, Xbq., New Yorii: Gil?. 



Silver Medals. 

BoBDEN Gail, Jr., Galveston, Texas, for Meat B«euH. 

LONGWOBXB, N,, Cincinnati, Ohio, for Sparkling laabdla 
Wine, very superior quality* made ffom the Isabella 
Grape, and destined to be of great commercial value to 
our countiy. 

Bronte Medals. 

Aldkn, C, 314 Broadway, New York City, for Alden's 

Concentrated Milk, Cream, Coflfee, and Prepared 

Cr^Btm, for use at sea. 
Addison and Msadi, Alezandria, Yizglnia, for Samples 

of " Gale Wheat," very superior. 
AanNGO, Maitbo, Savonia, Sardinia^ Italy, for ^>ec]mens 

of Yermicelli, or Paste of Genoa. 
Bonnard, Louie, 72 Greenwich Street, New York City, 

for Alimentary Preserves. 
BoesN, G. and p., Cincinnati, CUo, for American Cham^- 

pagne Wine and Still Catawba, from the native Catawba 

Grape. 
BuoHANAN, H., Cincinnati, Ohio, for Still Catawba Wine. 
BouNiN Fbebeb, Nioe, Piedmont, Italy, for Samples of 

OUve OiL 
Bennebs, J. E.. New York City, for the best Sauce on 

exhibition, denominated Amazon Sauce. 
Chablewood and Cummins, Covent Garden, London, 

England, for fine exhibition of Scotch Giain in the 

Ear. 
Chollkf and Co., No. 5 Bue Marbeuf, Paris, Fiance, for 

Samples of Desiccated Vegetable, of various sorts. 
DuYAViLLE, W., Islington, London, En£^d,for Culinary 

Articles: Fish, Cnrstal, Brilliant, and various other 

Gelatines, British Isinglass. 
France, a coUecti<m of prepantions of food of various 

kinds. 
FzTON, J. sen., Bordeaux, Gironde, Fianoe, for a variety 

of Alimentary Preserves. 
Favabgbr, a., Havana, Cuba, for Segars. 
Glass, Gboboe M., Walworth, near London, England, for 

Gelatine Pastes and Lozenges, Jqjube PairtM and 

Transparent and Opaque Isingiaes. 
G9TTZENLEUCHTEB, SiMEONB and Co., Offenbachron-the- 

Maine, Germany, for samples of Snufil 
Gbemaillt, sen.. Hotel du Sauvage, Gray, Haute Saone^ 

France, for Alimentary Preserves, (French cooking). 
CriLLET, AuousTE and Co., Knevel, L'Orient, France^ for 

sariines in Oil, and other Alimentaiy Preoerras. 



CbiABDi and Bbovbib, Turin, Italy, forsuperior Olive OiL 
Havemetbbs and Mollbb, 26, FrontHitreety New York 

City, for highly-refined Sugar. 
HsoKEB and Bbothbb, New Yoric, Farina, and a very 

great variety of pieparationB horn cereal grains of ex- 
traordinary excellence. 
Haiti, for superior Cofiee, Choeohte, ftc, exhibited bj 

Henry Delafield, Esq., Consular Agent. 
Johnson, Col. B. P., Albany, New York, for thirty vaiia> 

ties of Wheat 
KiBiLAND, B. B., Cantonment Farm^ Gre^badi, Jifm 

York, for samples of Indian Com. 
KiTTRBDOE, Hon. £. £., Elm Hall, Parish cf Assornp* 

tion, Louisiana, for Plantation Sugar made from the 

cane. 
Le Duo, M., Minnesota Territory, for q>ecimens of Wild 

Bice, Flint Com, Yellow and Sti^ped Dent Cora, 

Winter and Spring Wheat, Bariey and Mapla 

Sugar. 
Lbrot, Dubois, Illiesi, Nord France^ for 6am|ta <tf 

Wheat 
LoNowoBTH, N., Cinciniuri^ Ohio, for StiU Catawba 

Wine. 
Lea and Pebbinb, Worcester, England, for Woreestenhifa 

Sauce. 
Liberia, for veiy excellent Coffee, Cocoa and Sugar, ex- 
hibited by C^tain Lynch, of the United States 

Navy. 
MuLOHowsKi, M., Bussian Commissioner, Bussia, for 

forty-nine varieties of Gruns and Seeds from Bussia. 
Noble, Coopeb and Bolion, 152, Fleet-street, London^ 

England, for fine exhibition of English Grain and Seeds. 
Paoletti, Giuseppe, Pontedara, Tuscany, Italy, for ma* 

nu&ctures of Flour. 
Behfubs, L.. Cincinnati, Ohio, for Still Catawba Wins. 
Beinhabt, C, Montreal, Canada, for superior Hams. 
BoTAL AoBicuLruEAL SooDBTT, Princo Edward Island, for 

samples of Wheat, Oats, Buckwheat, &c., exhibited bj 

Whitman and Wheelock, New Yoric. 
Batmond and Sohutleb, West Farm« New York, for Tny 

line Peari Bariey. 
Thompson, Samuel L., Setauket, Long Idan^ fior ana* 

pies of Wheats, Oals and Bye. 
XJppeb Canada Pbovincial Aobtoultubal SoGnrT,for 

veiy fine sample of White Wbeati, produced by Jito 

B. Carpenter, Townsend, CanadaWest, weighmg 66ybiL 

to the bushel. 
ITsHXB, B., Louisville, Kentucky, Spiced Beet 
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of npcr* 



TMannxao, G., Omom Itair, for 

iii« YtsnidceUi or FMe of Genoa. 
Wni; M^ t)inciiuiiti, Ohio, for ipoUing^ OitewU 

Whie. 
Wbrmck, NiOBOLi tnd Co^ Hew Toftk Cl^, for npe- 

flor snortment of YfaginiE mimifte tored ibbaeoo for 

OMWiOK 

WkmEBt, Dr. Jomr, dudnnaa of eoounittee of gentfe- 
men, reddentt of Si Johns, Newfoundland, for ipeei- 
n of Bart^ and Gate, and Pnaerred and Smoked 



Allbt, Juuus^ New Toik City, for Segats with gUt 



Aimov, Hon. B. W. ¥^ Pee Dee BiTor, South Carolini^ 

for samplea of Rioe of different years' growth. 
Abuhbuboh, B. H., New York Ci^, for very guperlor 

necimens of Ohio Seed Leaf Tohaooo, grown by 

Michael Mqyer, ICiami, Ohio. 
BiLLtKo and Yooill, 217, Walker-atreet, New Tock 

City, plaiaand foacy Yermicelii, Maccaroni, &c 
BonmAM, A. D., Michigan, for Crystal Flint VHieat. 
Blow and Maboh, New York Ci^, for superior ^ed- 

mena of pomid-lnmp Tohaooo, manufoctoiedbyiinii* 

atead and Warwick, Lynchbnig, Yix^ginia. 
Bbrkabd BB0THIB8, Ofi^nbach on the Maine, Genmmy, 

for apecimens of Snuff. 
Bkbbt, Walmb W., Baltimore, Maryland, for anperior 

specimens of Maryland Leaf Tobacco. 
Blouin Htfouts, Berthier, Canada East, for Timothy 

Seed. 
BoiYiN Louis, Caeouna, Canada East, for samples of 

Wheat. 
Babtlett SioTH, Belleyille, Canada West, for samples of 

Peas. 
Banar, J. W., Megantio, Canada Eaat^ for Maple 

Sugar. 
Brooks, W. F., Lynchburg, Va., for Peytona Tobacco. 
CoNKOLLT, Chableb ^., Ncw York City, for sapnior 

specimens of Yii^ginia manufactored Tebaooo for 

chewing. 
€ab8ten8, D. H. Llibeck, North Germany, for pre- 
served Yegetables, Poultry, Fish, Fruits, and Milk. 
Claus and Caron, Ghent, (East Flanders,) Belgium, for 

samples of Candied and other Sugars. 
CoTmmi, Fbakoaib, St. Ambroise, &nada East for Skin- 

lees Barley and Canadian Oats. 
DuMHB, H., Cincinnati, Ohio, for samples of Catawba 

Wine. 
DoLLB, — , Franklin, Missouri, for specimens of Isabella 

Wine. 
Dn Barbt and Co., Begent-street, London, Engtand^ for 

samples of Farinaceous Food. 
Fbrkb, Yxbduici:; Hemann, Missoaii, for Gatwwba 

Wine. 
Fwwwt , Tamua 8., CBBaan, Yaimont^ for M^ile 

Sugar. 
Fmrfaad Piaaoinr, San Krandaoo, Califonda, for Gate 

(the stalks of which were upwards of ten feet in 

kogtbX aaad Wbeart^ preaenied by Berfoid and Co., 

New York City. 
Fiwii II, himx tad Tabb, Dofer, KsBlPDcky, for a 

hogshead of superior Tohaoeo, ind Tariety of speci- 
mens of the same, presented by B. L. Maitland, 68, 

BeaTer-street, New York City. 



t Oaaada Bast^ for samples 



GiABQonr, WnxuM, 0t Lodi% KflMiirL for Spoldte 

CatowbaWinea. 4-~«« 

Gabqia, Ibacurma^ New Yoik City, for s pe dawm 6f 

Havana Cigan. 
HomcAH, J. B and Co., Albany, New Yoii^ for tnpote 

specimens of fine cut Tobaooo for dtewing. 
HoTOHKiBa, FxmfBBand Co., New Yoxt (Hty, for apwl^ 

mens of Yhgtada poimd-lnmp Canndiali Tobaoeo. 
Heabd and Sok, Foro^rtreet, Bridgewster,.En|s^nid, rich 

Someraetshire Can^ Saaee. 
Hebbino, Jaiob, Tormrto, Canada Wait, for WUte Mm^ 

rowfotPeas. 
La Piob, P.m., pariah of St. Jamea, Loniaiana» for 

Paragon Sugar (so called), mannfootnrad diseetly ttmiL 

the cane by a new prooeas. 
Lamirb, Madam, St. Lanvantk i 

of Coloured Beans. 
Lamblt, — , Quebec, Canada Sut, for mnplea of Mapla 

Syrup and Maple Sugar. 
Madtb. Josiph, No. 7, Unfon Ooart, London, England, 

for Gdatine in sheets^ eat in foncy atylea. 
MiDDLRON and Ca, New Yoik City, for very fineAnow- 

root^ produced by Joaiah Diddnson, at Beonada^ 
MiLBi andPioiuYonkeiB,^€rwYocktPeadBailflgcl^ 

rina, SpUt Peas, Ac. 
MuiB, J., Hinchinbroke, Canada East, for sunplea Of 

Wheat, Pcaa and Oata. 
MoNAXWBVoir, Awoim, Hinchinbnke^ Gnada^ Baat^ for 

very superior Honey. 
MniB, J., Hinchinbroke, Canada East, for a very good 

Cheese. 
Maxwbll, £., New York City, for very superior spect- 

mens of Yirginia manufactured Tobacco. 
MoMuLLEN. RoBEBT G., Canada, for superior specimens 

of Irish Lundy Foot Snuff. 
Paschal, Michael, Hermann, Missouri, for CantawlNi 

Wine. 
Polk, Biaar Bev. Lbokidas, Leighton Plantation, Ptoiab 

of La Fourcho Interior. Louisfima, for Beftned Sugan, 

Loaf, Crushed and Powdered. 
Patkb^ GflOBOB, Cowos, Isle of Wl£^t> for Boyal Odione 

Sauce. ^ 

PocQDBT, M, Quebec District, Canada East, for samples 

of Beans. 
BomisL. Jacob, Hennann, Missouri, for Catawba Wine* 
BoBB, John, Montreal Canada East, for Wine CrackeiflL 
BouaasAU, Bsresr, St Hilaire, Canada East^ for Maple 

Sugar, granulated, and in cakes. 
Smith, Moboah, L., Texas, for Muscovado and Clarified 

Sugar. 
SxLTEBCROBKE, FBAH0I8, ToTonto, Canada West, for sam* 

pies of Pot and Peari Bariey. 
SmoLAiB, P. C, Cobnig, Canada West, for superior 

Cobwg Sanee. 
Tatbobtan, H., 87, Bleecker-street, New Yoik City, for 

Oriental Fig Paste. 
Thompson, E. W., Toronto, Canada West, for samples of 

bar^y. 
Wabdbll and Pkabb, 252, Front-Street^ New Yoik €S^, 

for Pickled ^pters, Lobsters, &c 
WoLT, C. J., Washington, Missouri, for Catawba Wins. 
Wathi, Mbs. William C, Wilton Bluff, Fonpon Birer^ 

South Carolina, for samples of Bice. 
Wbrovm, Asa, Dunham, Canada East^ for samples of 

Maple Sugar and Syrup. 
ZniOA, Ahthont, 97, Prinee-strse^ Brooklyn, L. L, for 

Maccaroni and YemiceUL 



SuB^JuBT on flour and Indian MeaL 

SUhJuron. 

JABOES B. OAKLEY, Chairmaii. 
JOHN MABSHALL, Esq. 
THOMAS HADDBN, Esq. 



J'ioMr.^-^Ss^vr Medals. 

HBCB»taBd Bboibbb^ New Yoik, for Floor of extraei^ 
diuaiy fine quality and of superior manufiusture. 

WzujH, J. S., Shenandoah Mills, Clark County, Ya., 
(L. Boberts and Co., ageuts. New York,) a yery supe- 
rior quaUty of J^amiJy and Maricet i^lour, ^edaiiy 
adapted for general use. 

Bronze Medals. 

Hawd, Isaag, Namre Mills, Ohio, (J. B. Heneflc^ 

agent. New York). 
Bxu^ C. J., and Son,Bodiester,New Y<nk, (0. Dinnore 

and Co., agents, New York. 

D 



JoBDAH and Sons, Tetsshen oa the H^ Bobaais» 
Wheaten Flour. 

Honourable MmtUon. 

Chambbbdaik, J. M., Akren City MHl^ Ohio. (Wiigbt^ 

Gillefc and Banaon, agents, New York.) 
CuMiOB, L. A. and Co., Waterdown Mills, 0. W. 
Eabhabt, Bobbets and Co.. Winefaester, Ya. (Bslir 

Saorwein awl Son, agents, Baltimere.) 
EwABV, J. D., Dandaa, (J. W. 
GaxmN, A., Bansom Milla, Waterdown, C. W. 
HDnmsr, J. H.,Mnnifoid, New Yoik, (Baaksnnaa Md 

Brother^, agenta, New YoHl.) 
C. A. LowBB% Shelby Centre Milla, Orieans Cawty, 

New York. (Dows and Caiy, SosOmIbss^ New I&mbi^ 

2 
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ezhiMton «id agenta) The barrel in which this> 
flour was exhibited by Hessrs. Dows and Gary is of 
extraosdinary beauty of finiah and workmanship, ex- 
ceeding anything of the kind ever brought to the 
.notice of the jurors. 

KiLBS and Peok, Yonkers, Kew York. 

PowsLL^ Joseph, St Louis, Ho. 

Batkond and Sohutlbb, West Farms, New Tc^-k (Faile^ 
Williams and Co., agents, New York). 

BoBEBTB, A. S., and Co., Hannibal, Mo. 

BwsfDroKD, Qmobom, Bhinebeck, 2f ew York. 

£ye Flour. 

Pretz, p. C, . 

li&LES and F^MK, Yonkers, New York. 

Buckwheat FUmr. 
Cabpebtkbl, W. B. C, New York. 
Tbenholh, Edwabd, Kingsey, C. W. 

Indian Meal. 
HoTOHKiss, H. G. and L. B., Lyons, N. Y. 

List of Wines and Spirits from the Empire of 
Austria, submitted to the Jury by Framz RaffeU' 
pergerof Vienna, 

Baffklspeboeb, Bbothzbs, Vienna, Voslauer Austich, 
1884, Bed Wine, good, Uke Buigundy; Pittlaten 



Wem, 1834, White Wine, high flaTonr,with a lighir 
perfume of Apples; Stein Wein, 1834, White Wine, 
Teiy fine. 

J. G. SoHEBZEB, Vienna, Hungaiy, Eahlenbeiger, 1811, 
White Wine, yeiy sapenor, extra high flavoured;/ 
Tokay (king of Wines), Gold Wine, very superior, in 
all respects, nothing more to be desired; Slibowits, 
1797, Yellow Spiril^ very superior. One sample of- 
Tokay, was ii\jured. 

Genoa.— Cablo Pbrelb, Genoa^ Italian Beer and other 
Liquors. Very superior. 

DxiNHABD and Jobdan, Coblentz on Bhine, Sparkling 
Moselle. Veiy fine. Submitted by A. Sei£fert^ 
32, Maiden Lane, New Yozk City. 



Italian Wines and Liqueurs, examined Saturday^ 
November I2th. 

Found reiy good : The liqueurs of Cora Bbothsbs ; 
DsnoNi Bboihebs; G. Cabpano, and Batafia of A* 
MoesoNE. 

Wines: Broglio and Aleatico, of Baron B. Bioasou; 
Oastel Grinzane Nebbiolo, Nebbiolo Fine, OuDABDand 
Bbuohs; Manassi, of A. Boooiebo; White Sardinian 
Wine, of G. Vassblla; Passeretta d'Asti Barbezay 
Nebbiolo and wines of Asti, F. Vabvsllo. 



Jury D. 

Gasses 5, 6, and 7. 

Machines for direct use^ including Steam^ Hydraulic^ and Pneumatic En^nes^ and 
jRailway and other Carriages. 

Machinery and Tools for Manufacturing purposes. 

Civil Engineering^ Architectural and BuUding Contritances. 



Jurors. 

Hon. CHAS. T. JAMES, Providence. B. I., Chairman. 

VICTOB BEAUMONT, Esq.. New York City, Secretary. 

WM. B. LEONABD, Esq., New York City. 

Hon. GEO. GEDDES, Fairmount. New Yoik. 

JOHN B. BELL. Esq., Pittsbuigh, Pa. 

JAMES BOGABDUS, Esq., New York. 

J. W. AYBES, Esq., New York. 

S. WOODRUFF, Esq., Hartford, Conn. 



Silver Medals. 

Axn, Jamib T., Chieopee, Mass., for Ecdes' Patent 

Gingham Loom. 
AvEBT Sewiko Machine Compavt, 261, Broadway, New 

York, for Sewing Machine. 
Adams, S. and J., Boston, Mass., for Standing Printing 

Press. 
Beabdsleb, G. W., Albany, New York, for Planing, 

Tonguing, and Grooving Machine. 
Chiohebteb, L. S., Brooklyn, New Yoik, for Hemp and 

Flax Madiina 
Cbilds, Augustus B., Bochester, New Yoik, for his 

Grain Separator. 
Fbesnel's Light, exhibited by United States' Light- 
house Board. 
GwTNNEs and Sheffield, Urbana, ^Ohio, for Mowi/s 

patent Stave-making Machineiy. 
Gabbetson, John A., Salem, Iowa, for a Hand Loom. 
Gabdneb, Gbobob Abthub, Trinity Buildings, New York, 

for a Power Bock Drilling Machine. 
Obeelt, Joseph, Nashville, N. H., for Eastman's Patent 

Stone Drossing Machineiy. 
HuTOHiBON, C. B. and Ca, Syracuse, New Yoik, for 

Stave-making Machineiy. 
LnuTABD, WiLUAM B., Nsw York Ci^, for Beoording 

Dynamometer. 
Lton, Eufhalbt, New York City, for Dudgeon's patent 

Portable Hydnralic Press. 
Cm and Cottle, Syraeose, New Yoric, for Power Mor- 
ticing Machine. 
BoBiNBON, L. F., Hartford, Conn., for Bnmap's Patent 

Press for laying Veneers. 
Bansom, Fbankiin, Cincinnati, Ohio, for a Ship Pump. 
Sebbell^ a. T., New York City, for Wood Moulding 

Machineiy. 
Smith and Knowlee, for Enowles' Patent Hand-Saw and 

Saw Mill. 
Slatee and Steele, Jere^ City, N. J., Spice Weighing 

and Paddng Mttohine* 



Tbafp, Wm., Elmiia, New York, Keg and Barrel Ma* 

chinery. 
Tatlob, a. B and Sons, New York City, fol* Printing- 

ICtfchlne. 
Wells and Hilu, Milwaukie, Wis., for Hawkins' Patent 

Stave-making Machineiy. 
Winteb, J. S., Montgomeiy, Alabama, for HoriEOolal 

Steam Engine. 
Wtllts, Newell, Hartford, Connecticut, for Wyllys' 

patent Boiler Cot-making Machine. 

Bronze Medals, 
Adams, N. and Son, Amherst, Massachusetts, for Fell^ 

Machine. 
Amsb, James T., Chieopee, Massachusetts, for Sewing 

Machine. 
AsHOBOFT, E. H., Boston, Massachusetts, for Bourdon's 

Patent Steam Gauge. 
Ames, Hobatio. Falls Village, Connecticut, for Cranks^ 

Axles, and Tires for Locomotives. 
Atkins, Jeabum, Chicago, Illinois, for a new Antomatie 

Mechanical Device. 
Bablow, Nelson. New York City, for Wood-Planing and 

Matching Machinery. 
Buck, M. and J. H., Lebanon, New Hampshire, for 

Daniel's Planing Machine. 
Buck, M. and J. H., Lebanon, New Hampshre, for Tenon- 
ing Machine. 
Buck, M. and J. H., Lebanon, New Hampshire, for Mor- 
ticing Machine. 
Ball and Biob, Worcester, Massachnsetts, for MorUcing 

Machine. 
Bemis, Chableb W., Waltham, Massachusetta^ for Scroll 

Saw. 
Bates, Htde, and Co., Bridgewater, Massachusetts, for a 

Cotton Gin. 
Benjamin. W., and Son, Stockport, New York, for Bej* 

nolds' Patent Power Loom. 
Bottom, J. M., Bridgeport Conneotieat^ for Watchmakef a 

Lathes. 



Digitized by 



Google 



21 



Felting. 

Bbookhaus, F. a., Leipeie, Sazonj, for Machine for Cast- 
ing Tyyes. 

Gabvee, £. and Ck>., East Bridgewater, MaiBaelniaett«,tfor' 
a Cotton Gin. 

Cabvir, Washbuhv, and Co., Bridgewater, MasBachnflettay 
for a Cotton Gin. 



WABm and Bbtaxt, lAwrenoe, JCaaHMhnaettB, fo^ 

Machine Card Clothing. 
WiomcRHHAM, Wx., Boston, Haaadtosetta, for Wax* 

Thread Sewing Maohine. 
Wheeler and Wilson, Watertown, Connecticut, for 

Sewing Machine. 
Whitwobth, Joseph, and Co., Manchester, England, for 

Shj^ng Engine, Lathe, &c 



CooFiB and Hewitt (Trenton Iron Company) Trenton, ' Weight, Wendell, New York City, for Friction Policy, 



New Jersey, for Iron Wire. 
Gannon and Bbotbebs, New Haren, CoimeeticQt, for 

Galvanized Sheet Iron. 
Cast,. J. C, New York Ci^, for Botaiy t^imp. 
Cabt, J. C, New York City, for Patent Clasp or Hose 

Coupling. 
Dodge, John C, Dodgeville, AtUebro', Massachnsetts, for 

Spinning Frame or Ring and Cap Spinner. 
I)icac,.DAViD, Meadville, Pennsylyania, for Anti-Friction 

Presses, Ponches, Shears, && 
Dowi^ C: C, Mrs., New York Ci<y, for Bonnet Pressing 

Machine. 
Fat, J. A., Norwich, C(mnecticat^ for Hand Morticing 

Machine. 
Foster, C, and Bbothsrb, Cincinnati, Ohio, for Hand 

Printing Press. 
Gibson, J., Albany, New York, for Woodworth's Ptttent 

Monlding Machine. 
GowDRT, J. A., and SovB, Providence, £hode laland, for 

Weavers' Reeds. 
CUbOYER, Baker, and Co., Boston, Maasachnsetts, for Sew- 
ing Machine. 
Glendon Iron Works, Boston, Maasachnsetts for gpeei* 

mens of Iron Axles, ftc. 
Gallahde, a. C, Pittsboig; Penn., for Shoe-pegging 

Machine. 
Harrison, Edward, New Haven, Connecticnt, for Grist 

MUl. 
Holden, M60RB, Lawrenceville, Indiana, for Grist Mill. 
Harris, F., and Son, Elizabethtown, New Jersey, for 

Scouring and Smut Machine. 
Holmes and Tatlor, Holyoke, Massachusetts, for Cen^ 

tripetal Press. 
Jenks, Alfred, and Sons, Bridesbuxg, Penni^lvania, 

for Looms for Caarimeres and Ginghams. 
JuDSON, Junius, Rochester, New York, for Valve Rego- 

Utor. 
Jeffers, WiL, Pawtucket, Rhode Island, for Fire Engine. 
Johnson, L., and Co., PhiladelpUa, Pa., for Type-Cast- 
ing Machinery. 
LowMOOR Iron Coitf ant, England, for Spedmena of 

Iron. 
Leonard, P. A., New York City, for Iron Planer and 

Engine Lathe. 
Mann, Charles F., Troy, New York, for Steam Engine 

and Pump. 
Metoalf, a. W., 144, Centre Street, New York Ci^, for 

Steam Cocks, Whistles, kc 
Madte, S. a. Dr., 29, Bond Street, New York City, for 

Oil and Grease for Machinery. 
MoAdams, J. and W., Boston, Massachusetts^ for Paging 

Machine. 
Note, J. T., BuflWo. New York, for Grist Mill 
Note, J. T., Buffido, New York, for Flour Packing 

Machine. 
Pell, Alfred, New York City, for Bogardus' Fire-proof 

Floor. 
Parker, Alfred A., St Louis, Missouri, for Tobacco 

Plug Machine Press. 
Roger, M. Jr., France, for Burr Stones for MiUs. 
Roes, J. A., Qt. Louis, Missouri, for Miller's Sewing 

Machine. 
Sandford, C, 89, Cedar Street^ New Yori: City, for 

Davis' Patent Dovetailing Machine. 
Sevneff, Jaoob, No. 72 N. 8rd street, Philadelphia, 

Penn., for Patent Single Strand Metallic-eyed Loom 

Hameas. 
Singer, J. M., New York City, for Sewing Machines; 
800A Water Power Compant, Biddeford, Maine, for 

Shaping Engine& 
Sandford and Liddli, Erie, Penn., for Davie's Patent 

Punch and Shears. 
SfRWARD, CuABLBB, Now Yoik City, for a Lathe made by 

him when fourteen years of age. 
Starr, Charles, New York City, for Machines for Back- 
ing and Finishing Books. 
Bhands, J. G., St. Louis, Missouri, for Millstono Dress- 
ing Madiine. 
Smith, J. fiBio<», Tannton, Mass., for Quarts Crushing 

Machine. 
Union Power Compaitt, New Yoik Cify, for Gwynne's 

Centrifogal Pump. 
TiNGHAM, England, for Specimens of Iron. 
Tine, William, Hartford, Connecticut^ for Gold Beating 

Machine. 
Tananden, H. a.. New Yoric Qiij, for Shenrood'a Pfttent 

FriiiBtttfc TaniDg LiUM. 



or Toggle Joint Clutch. 

Honourable Mention. 
Adams, N., Cornwall, New York, a Brick-making Ma- 
chine. 
Allaire Works, New York City, an Oscillating Cylinder. 
Arnold and Fei/ton, New York City, a Regulator of the 

Feed Water of Steam Engines. 
Ball and Rice, Worcester, Maasachusetts, DanleTs Plan- 
ing Machine. 
Ball and Rice, Worcester, Massachusetts, a Moulding 

Machine. 
l^iANDRED, B., and Son, Oldham, New York, a Cotton 

Spinning Frame. 
Burnett, W. J. and J. H., New York City, a Patent 

Graduating Valve Forge Tuyere. 
Bridges and Brothers, New York City, Richardson's 

Patent Oil Cups, manufdctured by H. De Wolf, tft 

Westminster, v ermont 
Butler, E. T., Buffido, New York, a portable Flour 

Mill. 
BoLLMAN, Wendell, Baltimore, Maryland, Railway 

Bridge. 
Baldwin, Datod, Godwinsville, New Jersey, Raflway 

Signal Telegraph. 
Beceerer, G., Groningen, Holland, model of a Ciroular 

Stairway. 
Beer and Nathan, New York, for Senechal's Glove 

Cutter. 
Bowles, W., New York City, India Rubber Paint 
Bussing, R. S., New Yori: City, Buffum's Patent Amal^- 

gamator. 
Brown and Ellis, New York City, Hot Water Appa.- 

ratus. 
Carnell. Charles, Germantown Road, Penn., a portable 

Brick Press. 
Cowdin, James D., Fitchburg. Mass., Weavers' Reeds. 
Caledonian Tubular Cqmpant, Glasgow, Scotland, Lan 

Welded Iron Tubes. 
Corning, E. and Co., New York City, American Vices ' 

and Anvils. 
CooHhAN, Jambs, New York (Hty, Hydnmt upon a new • 

principle. 
Cn^ Hose CdiiPANT, (No. 8) New Yoik City, Hose '- 

Carriage. 
Clatton, K B. and Sons, New Yoik Cify, Copying and 

Sealing Presses. 
Carr and Hughes, Cambridge, Indiana, Bran Duster or 

Atmospheric Bolt 
Corning, K, and Co., Albany, New York, a Locomotive 

Jack. 
CoNNELLT, E. G., Indianapolis, Indiana, a Gravitating 

Bolt SashrLock. 
Cochran, James W., New Yoik Citj, Quartz Crushing 

Machine. 
Carter, J. A., New Yoik City, Quarts Crushing Ma- 
chine. 
Dodge, L. P. and W. F., Newbuig, New York, Suction 

and Force Pumps. 
Douglass, W. and B., Middletown, Conn., Pumps and 

Hydraulics Ram& 
Dubois and Compant, New York C9ty, a Model Door. 
DoRNBRAOH, FERDINAND. Ncw York City, model of a 

Spiral Staircase. 
Earle, T. K. and Co., Worcester, Massachusetts, Card . 

Clothing. 
Enmnb Compant, 41, New York City, a Fire Engine. 
EuAORS, A., Boston, Massachusetts, model of the Self* 

Sustaining Circular Stairway, made for James G. 

Blake, Esq. 
EoGER, J., Villach, CarintUa^aooiiof LeadPipe, eighteen., 

hundred feet in length. 
Fat, J. A. and Co., Norwidi, Conneetieut^ Daniel's 

Planing Machine. 
Fat, J. A. and Co^ Norwich, Conneoticut, Tenoning - 

Machine. 
Fat, J. A. ann Co., Norwich, Conneetiout, Moulding * 

Machine. 
Flat Rook Iron Works, Iron Plate. 
Fink, A., Baltimore, Maryland, Suspension Bridge. 
Franklin and Fora, Philadelphia^ PennsyhUda. ' 

Venetian Blinds. ' 

Gibson, John, Albany, New York, Woodworth's Planing 

Machine. 
Griffin, H., New Yoik Oitj, Town's Patent Pigiog 

Machine. 
GnflBv, Uua L, New ToriL Oitj, Turtlur JUttag. 
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B| S* AMD J.» Pbihidclpfais^ Pmu^jlNBii% ] 
CockB, YalyeB, mustlee, &c 
Hamkb Jo6Efh» Beitaw Mnnwwhnwitta, a Ciroolsr Sott. 
HzNOKLBT, Z. IL, Sandwich, MitwMilumtliv yaJl^aiMiig 



HiLLB, Samuxl C, New Toik Citj, Tremper's (kmnor 

and YalTo* 
Hon HoBB CoMPiHT, Ph11»di]phit» Pwanerb«Dla» Hom 

Caifiage. 
HzoKOK, W. 0., Harrisbnig, Ptuug^iMiiiw BoUog 

Machine. 
HuGBSB, Jameb, Cftmbridge, Indtea^ Hominy and 

Samp Hill. 
HouoB, JoaiFH ILy Kew York City, Portabla Iboq 

Oiana. 
JiOQunr, H., Fkri8|FEaBc^ drciOMr Knitting Maehina. 
JoHNBON, John B., Genera, XTew Toik, FoitaUe Stem 

Bngine. 
JoHB, Jomr AXD Co,, Wayne Co.^ New ToskyA!I>po- 

giapher. 
Spsasaow, Joseph, Wilmington, Delaware, a Bran Dtattr. 
JlflOOH'a Annmioiator, TlioaaBChilmen, Agent, oomv 

Canal and Centre streets. 
Xnxioao, E. avd Co., Fine Meadow, Conneefticnt, Bug 

Carding Machines. 
Xnoir, Bkbabd, Lewvfi, Maiilntiti, Heedld-psiaM 

Card Clothing. 
Kdmbill, W., Kew York City, M^Mfaine BandioK. 
Hno, J. T. ABD Co, New York €%, Steam WaaUig^ 

Apparatos. 
XannoGK, JOHi^ Frorid«le^ BX, OottoB, Worsted, «id 

Wire HameaBes for Machineiy. 
LawBBNOB Maohinb Shot, <kirdon McCqr> Treasonr, 

Lawrence, MaasachiisettB, Hand Drili and fk^ 

Hammer. 
LlONABD, B. F., Sandwich, Massachusetts, Car Wfaesii. 
LtfwiiooB iBDN CoMFjJxr, Yorkddie, Bng^aad, (W. B. 

Lang, Agent, 24, Broadway, Kew York City,) Car 

Wheels. 
LaxoTHa, Bbehabd J., Hew York Cily, Life Frenning 

Car. 
LaoiuaD, P. A., Kew York City, Leather Belt. 
LiLW, H., Kew York City, a Standing Preas. 
Lxoir, Lixxufl^Kew Yiak City, Lightaiag Bad. 
Masoir, J., Manchester, England, Fly Frame and 6lid)blBg 

Frune. 
MoBBiB, Tabka AM) MoBBO, Faaehal Ira WoKk% Fliilft* 



delphia, Pennqrl^ania, Qas and Steampipes, Ao. 
Uaov, J., MMkdiiatei;. Bn^^d, Yie 
Chocks. 



Maaov, J., Mnidiiatei^ Bn^^d, YSea and Latfaa 



Hocayr amd. Maamr, BrilgeBort, Cnimaatiaiit, fba 

"Portable Grain Mill, Tom Thumb." 
MtnusB aoD MoTBiff«» K6w Y«ik Ci^, fading Stair 

Case. 
Mnraia, Thomas S., Meadrflla, Peanivitaida, Inralid 

LocomotiTe Chair. 



r, M., KatfliB Qvanlei^ KArre, 

Horr Stones for Mills. 
KaRura Hoaa Cqkbaht,, Philadelphia, PttMuyttaaia^ 

Hose Carriage. 
KtOBOUM, OiiDBi, Low^, MassadNisett^ (Lorrin Wagiv 

Agent,) Com and Cob Crushers. 
Kqhivo Mioau^ Bereriy, MlMsanhnseUa, BzpandiDg 

Window Sash. 
Kvmia, W. E., Haw York Cil^, BisBolt and Cnokar 

Madiines. 
PaflB, GaoBOi AMD Ca, Baltlmora, Man^and, Potiable 

Saw Mill 
PAasovB, a B« Wiika4iaR% Peau i jifn ia, SelMaiflfaig 

Sax. 
Pabkb, J. R, Kew York City, Lithographic Prem 
PaoMB, TBoiiaa asd Qom^ 2a, Plait Straet, Haw Yeiic 

City, Cast Steal Tiie. 
Piaaiur asd BaoiiHTrj^ Hew YibIl Oit^v Tieathar 

Belting. 
Phhkmi^ Aftoo^ Kav Yoik Cii^, loa Cmm Ftaeaiog 

Machine. 
Pbvobot, C. AMD Co, Andinooaxi, Donbi^ FnoM^ "Bofiag 

and Spinning Spindles. 
Boaanx and Cb, Ttenkn, Hew Jeni^ AmatiaiK 

AnTils. 
BrowrM, HouiBi^ TfLMKos amd Co, Boston and Wm^ 

cester, Masaachosetta, Hltchcocks Coml^nation Pmhb^ 
BwifABraon, BAxaux axd Co., lime Beck, Cflmecti*^ 

cat, well chiUed Car Wheels. 
Banoioa, SAMumSa^ttiTiUa, Hew Yo^ Watsr WkaeL 
Saxukl, Joseph, Grenoble, France, Machiaa ta aiaaaaR 

tke hand for CHovea. 
SAHDe AND CuxMiNGS, Washington Clty^ H, (L Brkk 

Making Maehina. 
SAUNDIB8. W. H. T., Hastings, Kew Yoik, fiteel Cqa- 

Yorted Carnage Axlea. 
Shattuok, W. F., Waterford, Kew Yoik, Oar Whedft. 
SnvaiB, JAiffls, London, England, Battwaj Sianals. 
Smith* H. Clat, Haw Yoik City, improred Wfaidmr 

Frame. 
Sladi^ B. T., Bngiand, Eleiator for lOnes. 
Smith, Albsbt M., Bochester, Kew York, Serow Bdt 

Glacis. 
SiooB, Jam0, Si. Loaia, MIsoaxi, Sabme^gad Catmt 

WfaeeL 
Taihteb, Daniel, Worceater, Massachnsetta, Maehiae 

Carda. 
Wood and Huhtbb, Kew Yodc <Hty, Brass Codu,yalfH 

and Steam connections. 
WnuAMB, Bba a. Deep Biter, Oonaoticat, HnUmd'a 

Botary Pomp. 
Wbkb, M. M., Vtm York aty, Long% Pftteat InmBail^ 

way Bridge. 
WaaHBOBN^ K.,Bnmdan,.yeaiop[<^aarWfaaahu 
Whitwobth, J. AND Co., Manchester, England, model ef 

Streai Swasping Maohina. 



SuB-JuEY D« on Carriages, from Class 5. 



JAMBS M. QITIMBEY, Esq, Kewaik. 
BAMUBL K. BAYLEY, Esq:, Beafeoa. 
JOHK & QOOLD, EsQ« Albany. 



SUverMedoL 

KbuBBABD, ALBzm P., Psrls, France, for a rery beastilU 
and ebbofately finisbad Caixia^a for Gala di^ as* 
hibiting mnck skill awi taata in all itaafpointmaati. 

Bronae Ifedali, 

BftADLST AND WooDBUFP, Bahwi(y, Heir Jaia^, for 

Boggy Wagons^ with HabbanTk Patent Self-Adjmitii« 

Springs. 
Mma AM» SnwiBB, aC8, Bnaadway, Kew Yoik City^ 

for a Baroache, Phnton and Light Wagon. 
8MITB, J. L.,2^, East 20th Street, Kew York City, for 

an Improved Buggy with Falling Top and Bsaekat 

Front 
Saubdt. J. X, Qaebee, Canada, Twe^eig^ 
SnrHKvaox, John, 47, Bast 27th Street, Kew Yoik 

City, for an Omnibus for Twelve Pa 



Wood, Tovunbon and Qo^ 410, Broadway, Hefw Tnk 
CMy, for m Boov-Wlieelad Dog Cart. 



Sommtable Mentiom* 

Bern Oomsunr, 8S, Haw Yoik ORf, for Hoaa 

Carriage. 
DaaiaBBKr and AatHim, 102, Laoreaa Staaat^ Sww 

York City, for a Light Trotting Wagon. 
LiBiiAN. J. S., Botterdam, a Pkntan CanriagB. 
BoBiNsoN, Thomas L, Boston, MaMiwhnaattij for Bla* 

beiately4bi]abed Sleigh. 
Soriftubb, E. S., Green Point, Kew Yoiii^ for m 

Inqmred Wood Ajde, eriabitedin rna— oHmi with a 

Patent Top Bug^. 
WaiaMc, ChnaoB W., Philadelphia, BsMuylawifa^te a 

Qaselle Wagon. 
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Jury K 

Class 8 — ^Naval Architecture, Militaiy Engmeermgy Ordnance, Aimoor 

and Accoutrements. 

Jurof%, 

Jjs.'Qgl, Sib JAHBS I. JLLEXAKDEB» A. D. C^ Ctnada. Ohtinnan. 

£. K. GOLUNS, IBO^ New York. 

Gait. GEO. W. CULLUK» IT. S. Cqim of Sngineera. 

Caw. OHAB, H. BELL, U. 8. Nayy. — -^-^ 

GoL. A. G. HAZAHJ), Enfield, Coniu 

GoL. JAMES PAGE, Philadelphia. 

F. TELUNGHAUB, Esq., New York. 
Hajob a. MOBDECAI, U. S. Ordnance Department, Beporter. 



SUver Medal. 

Colt, Savuzl, Hartford, Connecticut, for yarions kinds 
itf BeroWing Fire Arms. The wide-epread reputatioB 
and extended use of these arms entitie the inventor, 
in the opinion of the juiy, to the highest distinctiim 
which they can award. The arms presented at the 
Exhibition are of superior workmanship and finish. 

Delako, U. S., Nayal Constmctor, for a model of a War 
Steamer. This model is highly approved as cobk 
bining idl the elementa neceasary for a vassal of thai 
class, viz.: buoyancy, atabili^, speed, with ample 
room for stores, crew, ftc. 

LowTON, Captain, for a Tenpomy Eaddez of much 
approved constmction* 

firms, Gbobob, for model of Yacht "America." This 
model is superior to all the otheza preaanted. 

Bronze Medal. 

AUi ICanufactubino GoME^nr, Chieqpae, Massa- 
ikmMB, for q>eciMen8 of Bronae Gannon, regulation 
and fhncv Swords and Sabres of superior workmanship 
andfiniML 

Cfeeam, 0. P., Herzbeig in tiie Han, for Biflea tmi, 
Pistols of reiy good workmanship. 

Cbolius, WnjOMM, New York, for a model of a Gowatla^ 
wen ealenlaM for a Teasel of war. 

Bbakb, Adams and Deani^ London, ibr a Fowling Piece 
of soperior foaliljr, (exhibited by Hemy Tooms asd 
Oo., New York). 

Dbbysb and GoLLDiBaBB, SOmmerda^ Pnunan Saxony^ 
for Waterproof Peroasden Caps. 

EuET, W. and Ghas., London, for Sporting Ammvni- 
tion. Wire Cartridges, PerewsiMi Gaps, kc, all ef 
excdlent quality. 

FaLBMsand TBAiVAinrjLiege, Bdgiimiy for ]Qfla% Bqbb, 
Pistols, and Percussion Gaps. 

Fbanotb Mbtaluo Litb Boat Gompakt, New York, for 
a Kan of War Gutter. 

QBmrxB, Wm., Birmingham, England, for FpwBng 
Pieces and Sporting Apparatus of superior quality and 
excellent finish. 

Gbienxb, Wm., Birmingham, Eng^d, for tiiree WlmBng 
Guns and apparatus for killing whales. 

Hidden, Enoch, New York, for a Percussioa Gannon 
Lock of his invention, which has been thoroughly 
tested and approved in the United States Service, 
(attadied to 6-pounder gun mounted.) 

Hobseman, W. H. and Sons, Philadelphia, for Military 
Goods, Passementerie, ftc This colleotion comprises 
many articles of personal equipment for Military and 
Naval service, an manufiMstured by the exhibitors, with 
the exception of the sword blades. The articles 
ipeciaUy deserving attention are gold epaulettes, and 
cotton and worsted epaulettes of very handsome poltem 
and finnh, silk sashes, rich gold lace with blue stripe, 
swords well got up for the U. S. Service, and especially 
wen balanced and mounted. 

Houlueb, Blanohabd, Paris, for a Double Bsrrsned 
Fowling Piece, lined with Platinum. This Fowling 
Piece is remarkable as a curious specimen of peculiar 
woikmanship. The barrels are lined with p&tinam, 
and on the exterior they are gahraniaed and otherwise 
protected from oxidation, so that as the iBventor 
asserts, the piece is absolutely exempt firmn mjvirj by 
rust or neglect of cleaning. The very great cost of the 
work forbids the expectation that the inwitioD wiU be 
of general praetieable utility. 

Kbaktet, Riohd., St Johns, Newfoundland, for a model 
of a Ship's Hull. 

^BiDR, JoBX, Phfladelphia, for Fowling Piaee^ Biflea 
and Pistols of very good workmanship. 

NowAK, F., Prague* Bohemia, for a l)ouble Bairrikd 
Gun and Target Pistols of superior finish. 

Pbblat, Paris, for a pair of Pistols and Appurtenances. 
These pistols are highly finished and superbly inkid 
with gold at a great coat 



Btohabtw, Webtlit, London, for a Fowling Piaoe oC 
superior quaUty, exhibited by Henry Tomes and COf 
New York. 

Shabp, G., Hartford, Gonnecticiit, for Arms loadiag ai 
the breech. Without referoioe to the merita of tha 
peculiar methods of priming whieh are attached to 
these arms, the jmy are of opinion that Mr. Sharp's 
ingenious arrangement for loading at the breech is toe 
b€«t which lias been presented at the Exhibition; and 
that it bids fair to sustain with fovonrable results tibia 
teat to which it is now being subjected in the hands of 
troops in the field. The iq^ecimens of these anns^ 
ofiejnod for examination, ai^e of eorodlsnt woriunanship 
and neat finish. 

Thobnton Gbimslet and Co., St Looish Missouri, for 
complete Military Equestrian Equipment for a l^or- 
Genend and a Goloiral in the United States' army. 
The materials and werkmanship are of fine quali^ 
and character ; the construction of the saddle, com- 
bining all Ae modem improvem^ts^ and presenting 
a superior and usefol- article of EquipMent. 

Tbaot and Bband, Norwich, Oonnectiout, for improved 
Whaling Gun and Bomb Lance for killing whales. 
This gun is easUy portable (weighing but 10 lbs.), and 
the convenience with which the explosive lance can be 
nsedrendeniit worthyofspeeHdnotiaaasaaerfioaaU^ 
adjunct to the weapooa now geDsraUy employed for 
taking Whales. 

Walkeb, Biohd., Birmingham, England, for a easa of 
Perooseioa Gaps not chmsd, but of suparior finii^ 

Westebvblt, Daniel D., New York, for model of Pilot 
Beat •'•BDehantress." 

Jff(mourahle Mention^ 
Allen and Thubbbb, Worcester, Massachusetts, for a 

Variety of Fire Anna. 
BuBB, Watebman and Co., New York, for Shq>'a Bloeka 

of fuperior quality. 
Gafewell, Joseph F., Woodbmy, Comiflctient, for 

Leather Shot Belts and Shot Pouches of neat finish. 
GoBBiEBB and Tdckeb, New Yeric, for Life Preservers. 
Debbt, F. and Sons, New Yoric, for Full Dress Uni- 

forms of the Commissioned Oflicers of the United 

States Army and Navy. 
EioKHOBN, (Widow) and Son, Solingai» Prussia^ for % 

Case of Swords and Sabrea. 
FoaniB, Wm., Newark^ New Jeruy, f<»r a Variety of 

Powder Flasks. 
Funk, J. and Sons, Suhl, Pmasia^ for a Bifle with 

Damasked Barrels. 
L'HoMMBUB, I. P., Liege, Belgium, for Eight Double- 

Barrelled Guns, some of them very well finished. 
Manton, John, and Son, London, for two Double Fowling 

Pieces of neat finish. 
Matibewman, John, New Hayen, Connecticut^- for 

Copper Powder Flasks. 
MAsaAOHUBBna Abmb Coxpant, Chicq[iee, Maanohusetts^ 

for Patent Bevolvers and ^rting Guns, with Mi^ 

nard*s Self-Primer attached. The Jury think that 

this ingenious contrivance is worUiy of special notice^ 

although the teat of actual serviee is yet required to 

ascertain its real value for use in the field, either for 

sporting or for war purposes. 
QtajsABM, Bowland D., Agent, New York, for Percusdom 

Caps of good quality and of American manufootuiv* 

exhibited by him. 
ToHK» Fbancis, and Sons, New York, for Guns, Pistol^ 

and Powder Flasks. 
Wauceb, Boot. S., New Yod^ for American, Britidiy 

and French National Flags. 
Wauebb, S. ahd Co., BirminghMn, Bn|^and, for PazeiM- 

sion Caps. 
UjnsD SsAiK, No. 1. 

The Jury have not regarded the articles manufoetaied 
at Government establishments as being exhibited ia 
competition with those made l^ private manu&ctnwn; 
but they think it pn^er not to pass impotisad tho 
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collection of Field Ariilleiy C&rriBges and Equipments 
made at Watcnrliet Arsenal, and the Huskets, Rifles, 
Musquetoons and Pistols made at the United States, 
Annories at Springfield and Harper's Ferry, which have 
been deposited by permission of the War Department. 
All these articles are of excellent workmanship, and they 
are finished in a neat and serviceable shape, in all 
respects creditable to the Establishments where they 
were manufactured. 

UNITED States, Nob. 16, 27, and 34, Models of Ship 
Hulls and Clipper Ships, -by Robert Underbill, Jeno 
Gran and D. Westervelt, are very much approved; 
but for want of information relative to their capacity, 
displacement, &c, the Jury cannot decide on the 
BupKsrior merits of any of them. 



The want of similar information also prerents them 
from determining the relative iperits of the Models of 
Steamers, the general appearance of which is favourable. 

No opinion can be given with respect to Wheels 
Capstans, and some other articles exhibited, for want of 
proper explanations from the inventors. 

Great BBiTAnr, Nos. 1 to 6. 

The Jury beg to direct the special attention of the 
Commissioners of the Exhibition to the curious and 
highly interesting Collection of Ancient Armour, and of 
Ancient and Modem Arms, which cannot be seen else- 
where in the United States, and for which our warmest 
acknowledgments are due to the Board of Ordnance, by 
whom they were kindly contributed, from the Collectioa 
in the Tower of London. 



Jury F. 



Part of Class 10, Class 10a, 10ft. — ^Philosophical Instruments, and Products 
resulting from their use; Daguerreotypes, Maps and Charts, Horology, 
Surgical Instruments and Appliances. 



Pbof. a. CLARK. 

Da GAILLARDET. 

Bb. £LL£T. 

A. B. DURAND, Esq. 

Pbof. T. L. BUCKINGHAM. 

GEO. W. BLUNT, Esq. 

Da. PARKMAN.: 

W. DARLING CAMPBELL, Esq. 

LiBUT. A. NOBLE, R. A. 

Pbof. CARNOCHAN. 



Jurort, 
Peofessob J. RENWICK, Chairman. 

H. R. KIMBERLT, Esq. 



Capt. pox. 

Gen. T. S. CUMMINGS. 

Db. E. G. LUDLOW. 

Db. WILLARD PARKER. 

Db. J. TRBNOK 

Db. E. PARMLT. 

Db. C. C. ALLEN. 

CHAS. C. INGHAM. 

Db. J. BRYANT SMITH, AcOng Secretaiy. 



Silver Medal. 

•Cbabbiebb, Fns, Paris, France, for a case of highly 
finished and ingenious Surgical instroments. 

House — , exhibited by J. B. Richards, New York, 
U. S., for House's Telegraph. 

LuEB, Amatus, Paris, France, for Snigical Instmmenta, 
original and highly finished. 

MoBSB. Prof. S. P. B., exhibited by W. M. Swain, U. S., 
for Morse's Telegraph. 

Palmeb, Fbakk B., Philadelphia, U. S., for best Arti- 
ficial Leg. 

Spenoeb, Chas. a., U. S., for Microscope and improyed 
Object Glass. 

Whipple, John A., Boston, Massachusetts, U. S., for 

- Crystallotypes, a new art. 

Tbott, Stanley G., New. London, Connecticut, U. S., 
for Abbott's Horometer. 

Bronze MedaX, with Special Approbation. 

Chambeblain and Rttchib, Boston, U. S., for Air Pnibp, 

&c., of superior workmanship. 
Downs, Samuel, U. S., for Dry Gas Meter. 
Duboscmj-Soleil, Paris, France, for Heliostat Polariscope^ 

&c. 
Faibbanks, E. J. and Co., St Johnsbury, U. S., for 

Platform Balances. 
Wbbo eland, Oscab, Sweden and Norway, for Manuscript 

Map, as best of the class. 

Bronze Medal, 

_ AuDBifABs, LoTJis, Cautou Vaud, Switzerland, for Pocket 
Chronometer. 

.Aire, Chables, New York, U. S., for Opera Glasses. 
.Abbey, Chables and Sons, Philadelphia, Pa., for 

Dentists' Gold Foil. 
^Ambleb and Ayebey, New York City, for the largest 
collection of Specimens of Mechanical Dentistry. 

BtTTLEB, Alexandeb, U. S., for several excellent Da- 
guerreotypes. 

"Batcheldeb, John M., Boston, U. S., for Elastio Tel^ 
graph Insulator. 

Bebanoeb and Co., Lyons, France, for Patent Balances. 

'Babkenbebo, John, New York City, U. S., for Chemical 
Balances, &c. 

Bboeeb and Co., Amhem, Holland, for Chemical 
Balances. 

Beady, Matthew B., New York Ci^, U. S., for uni- 
formly excellent Daguerreotypes. 

Caft, H., Geneva, Switzerland, for Watches and Anto* 
maton Bird. 

COPLEY, Chables, Brooklyn, U. S., for Globes. 

COLLINS, H. G., Great Britain, for Maps and Athiaeg. 

Collins, H. G., Great Britain, for M^ in relief 

DAVIDSON, J. M., New York, for Adhesire Plaster. 



Drake, John, F. and Co., New York City, U. S., for aa 

Artificial Leg. 
Downs, Samuel, U. S., for a Wet Gas Meter. 
Debne, a., New York City, U. S., for Opera Glaaaas and 

Telescopes. 
Delsol, T. T., Paris, France, for Map of Switzerland. 
DuBKEE, Silas, Boston, U. S., for Microscopic Objects 
Elliott, B., U. S., for Telegraphic Insulator. 
Elliott and Sons, London, Great Britain, for a Dumpy 

Leyel. 
Elliott and Sons, London, Great Britidn, for Opera 

Glasses and Telescopes. 
Elliott and Sons, London, Great Britain, for Drawing 

Instruments. 
FttzHenby, New York City, U. S., Equatorial Mounting 

of a Telescope. 
Fehbens and Albbeoht, New York City, U. S., foi 

Drawing Instruments. 
Finn and Bakeb, New York City, U. S., for Ivory 

and Boxwood Scales. 
Gbay, Jambb, New York City, U. S,, for Human Arti- 
ficial Eyes. 
Gloveb, Thomas, London, Great Britain, for Model of 

Gas Meter. 
Gbay and Keen, Liverpool, Great Britain, for Ships' 

Compasses. 
Gysi, Fbedebiok, Canton Aigovie, Switzerland, for 

Drawing Instruments. 
GnuNowand Bbothebs, New Haven, U.S., for Microscopes. 
Habbison, C. C, New York City, U. 8., for Cameras. 
Hughes, William, (an Apprentice,) Brooklyn, U. S., 

for highly finished Silver bougies, Catheters, Ac 
Hesler, Alexandeb, U. S., for several beautiful Da- 
guerreotypes, {** Toilet," ** 8 Pets and others.") 
Jones, White, and MoCubdy, Philadelphia, U. S., for 

best Artificial Teeth. 
Keen, J., Canton Axgovie, Switzerland, for Drawing 

Instruments. 
Laidlaw, John, jun.. New York Cify, for Gas Meters 
Lebbun, a., Paris, France, for Opera Glasses. 
Lemaibe. Paris, France, for Opera Ghisses. 
Lewis, J. and J. W., for Coating Box. 
Luhme and Co., Berlin, Prussia, fbr Chemical Bahmces. 
Lawbenoe, Mabtin M., U. S., for excellent Daguerre<^ 

types, particularly " Past, Present, and Future." 
MuBBAY, Db. Alexandeb, New York, for Microscopk 

Preparations, illustrating objects of natural histoiy. 
Matheb and Co., Switaserhmd, for a Lithographic Map. 
Mabsh and Co., New York City, U. S., for Trusses and 

Suspension Bandages. 
Neods, Thomas 8., and Co., New York City, U. S., for 

Marine Ch onometer. 
Naohet, Paris, France, for Microscopes. 
New Yobe Scale Makebs* Co., New Yotk City, U. S.i 
for Platform and other Scales. 
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PiKi, BBKJAMnr, jun., New Toik City, U. 8., for Air 

Pamp. 
Prihticb, Jambs, New York City, U. S., for Drawing 

Instruments. 
P^TEBMAKX, AuacsTUSy London^ Great Britain, for 

Maps, &c. 
Pauuno, Jacob, Vienna, Austria, for Maps in relief. 
Powell, James W., M.J)., New York, U. S., for Self* 

acting Eye and Ear Fountains and Artificial Leg. 
Platjt, Henry, France, for Photographic Apparatus. 
Baffelsberoer, Franz, Vienna, Austria, for Cheap 

Maps. 
Boot, Samuel, New York City, U. S., for fine Daguerreo- 
types. 
Stunbb, Joseph, Now York City, for Voltaic Chains, &c. 
Smith, Samuel B., New York City, U. S., for Electro 

Magnetic Machines. 
Solomon, Joseph, London, Great Britun, for Stereo* 

scopes, Telescopes, &c. 
Selpha, William, New York City, U. S., for Artificially. 
Vale, G., New York City, U. S., for manner of mounting 

Globes in Armillary Spheres. 
Vedt. F., Paris, France, for Sextants, Circles, &c. 
Waldstein, H., New York City, TJ. S., for Opeitk 

Glasses &c. 
Welch. Benjamin, Lakeville, Connecticut, U. S., for 

Surgeons* Splints. 
Wtld, James, London, Great Britain, for a Block Map. 

Honourable Mention, 

Adams and Tagliabue, New York City, U. S., for Bare- 
meters. 

Adami, Zollverein, for Globes. 

AcKLAND, W., London, Great Britain, for Hydrometers 
and Mathematical Instruments. 

Amsler, Charles F., Philadelphia, U. S., for Eliptical 
Compass. 

Borel, H. G., Neuchatel, Switzerland, for Pocket Chrono- 
meters. 

Breitlino and Laiderich, Switzerland, for Watches and 
Watch movement. 

Billon, Louis, New York City, TJ. S., for one Pocket 
Watch. 

Barlow, Thomas H., Lexington, IT. S., for Planetarium. 

Ballard and Kingsley, for superior Block Work, and 
imitation of Natural Teeth. 

Braniqub, J., Brooklyn, U. S., for regulated misplaced 
Teeth. 

Campbell, John K, New Jersey, U. S., for Pocket 
Chronometer. 

CoLTON, J. H., New York City, U. S., for Geographical 
Map:^. 

Cowperthwaitk, T. and Co., Philadelphia, U.S., for Geo- 
grapical Maps. 

Chapman, James, Brooklyn, U. S., for Historical Chart 

Chambers, Cyrus, Jr. Pennaylyania, U. S., for a liilll- 
putlan Steam Engine. 

CowDEROT, Richard F., London, Great Britain, for 
Chronometer and Duplex Watches, (special approba- 
tion.) 

Drips, Matthew, New York City, U. S., for Map of 
New York. 

Daguet, Theodore, Neufchatel, Switzerland, for Optical 
Instruments. 

Estehabt, John, (aged 14,) Lapraire, Canada East, for 
Manuscript Maps. 

Dutertre, Auguste, Geneya, Switzerland, for Miniature 
Watches. 

Fbodsham, Charles^ London, Great Britain, for Astro- 
nomic and Mantle Clocks. 

Favrs, Henri Auguste, Switzerland, for Chronograph. 

FooTE, Edward, Jersey City, U. S., for Micrometro 
Balance. 

Fisher, Thomas, Philadelphia, U. S., and special appro- 
bation, for Dial of the Seasons. 

Fisher, Thomas. Philadelphia, U. S., and special appro- 
bation, for Mathematical Diagrams. 



FiemoiBBOK, J. H., Electrotypes of Dagnerreotype& 
Fowler, James, New York City, XJ. 8., for sapoior 

workmanship in Dentistiy. 
Grandjeav, Henbi, Neufchatel, Switzerland, forChnno* 

meter. 
Goldbacker, M., U. S., for Opera Glasses. 
Gavard, Adbden, Paris. France, for a PentogiapL 
Gray and Keen, Great Britain, for Baromet^ &c. 
Goullet and Fret, U. S., for injections of animal iimnif$ 

for Microscopes. 
Gurnet, Jeremiah, New York City, Tnited States, for 

fine Daguerreotyyes. 
Holdbn, Dublin, Ireland, for Geological Maps. 
Harrison and Hills, Brooklyn, U. S., for Dagnerreo* 

types. 
Hall, H. B., Maiden, Massachusetts, U. S., for Gold 

Filling in natural teeth. 
Jerome, A. S., New York City. U. S., for Cheap Clocks. 
Kalb, p. G. Jr., NUmberg, Zollverein, for Optical In* 

struments. 
EissAM and Co., New York City, TJ. S., for Balances for 

Drugs. 
Long, £., St Louis, Missouri, U. S., for an exqnisita 

Daguerreotype of a lady. 
Laureau, L., Paris, Fiance, for external beauty of Clocks. 
Lequin and Yebsin, Nei^chatel, Switzerland, for new 

Escapement 
Mead, Bros., New York City, U. S., for Daguerreotypes^ 

of "Seven Aieres of Man. 
Mallard and Napier, New York City, U. S., for Gas 

Burners. 
MiRAND, sen., Paris, France, for Microscopes. 
MoissiNET, DoBYNs and Richardson, New Orleans, 

TJ. S., for Daguerreotypes. 
Matile, H. L. jun., Neufchatel, Switzerland, for Pocket 

Chronometers and Watches: 
Mters and Co., Philadelphia, TJ. S., for Gold Scales, 

(with special mention.) 
North, W. C, Cleveland, U. S., for Daguerreotypes. 
OoMKJNS, £., jr., Groningcn, Holland, for Maps and 

Atlases. 
Patek, Ph^uppe and Co., Geneva, Switzerland, for Watch 

Cases. 
Perret, Augustin, Neufchatel, Switzerland, for Inde- 
pendent Seconds Watch. 
Peter Otis, F., New York City, U. S., for Stereo- 
scopes. 
Powell, Dublin, Ireland, for Maps of Ireland. 
Person and Brocketi, New York City, TJ. S., for a 

Numerating Register for Omnibusses. 
Palmer and Brown, Fitchburg, Massachusetts, TJ. S., for 

a double set of Teeth. 
RiNGARD, Paris, France, for Opera Glasses. 
RoHR, Ferdinand, Aigovie, Switzerhmd, for Drawing 

Instruments. 
Ross, Jonathan A., St. Louis, U. S., for Platform and 

other balances. 
Riddle, F., TJ. S., for Marine Clock. 
Racine, John A., Neuchatel, Switzerland, for Enameled 

Dials. 
Reynolds, R T., M. D., Philadelphia, TJ. S., for superior 

workmanship in Mechanical Dentistry. 
Root, M. A., Philadelphia, U. S., for fine Daguerreo- 
types. 
Redub, Diedbich, Berlin, Prussia, for Astronomical 

Apparatus. 
RowBLL, Warren, New York City, TJ. S., for Artificial 

Palate. 
Shea, Roland and Co., New York City, tJ. S. for 

Levelling Instruments. 
TiBONE, E., Turin, Sardinia, for Topographical Picture. - 
Thater, Bridgman and Co., New York City, TJ. S., of 

Geographical Maps. 
Warner, Benjamin S., London, Engknd, for beauty of 

woricmanship of two models of miniature size Steam 

Engines (with special approbation). 
Whttehubbt, J. H., Baltimore, TJ. S., for fine Daguerreo- 
types. 
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Jury G* 



Classes 11, 12, 13, 14, and 15. — ^Manufeotures of Cotton, Wool, Silk, 
and Hemp, Mixed Fabrics, Shawls, Vestiogs, &c. 



Jurors. 

AMOBT fiDWAEDS, Esq^ Ohaifmaii, New Toik. 
JULIUS GRIOLLET, Esq., Ntir Tack. N. SULLIVAN, Esq. 

F. A. CONGKUN, Esq., New Yoric. B. L. CX)RSS, Esq. 



O. W. GUSHING, iBQ. 
O. ZOLLIKOPFER, Esq. 
W. TEBMUHLBN, Esq. 
JAMES IRWAN, Esq. 



J. H. WATSON, Esq. 
JOHN HUTTON, Esq. 
JOHN ATWILL, Esq. 
H. D. H. THOMSON, Esq. 
N. KINGSBURY, Esq., Coimectoit. 



Silner Medal, 
NiwpOBT Silk Factobt, Kentucky, for perfection and 
geoexal exodlenee in the n>aniriictnrefl of Silk, of 
native prodoction, from the 



Bronte Medal. 
American Cokdaoe CoMPAjrr, New York City, for 
general excellence of patent Cotton Cordage, parti- 
cularly smaller sizes. 
AxosKEAG MANUPACTUBDrG CoMPANT, Manchester,' N. 
H., for Denims and Cotton Flannels, for general 
excellence. 
Admanson, John, Dundee, Scotland, for improved Can- 
vass, Dowlas, and striped, plain and unbleached imita- 
tion Russia Sheeting. 
Amebioan Print Works, Fall River, Massachusetts, 

for best style and execution of Fancy Matter Prints. 
Abbrceombie and Yuill, Paisley, Scotland, for tiie best 
printed barege long and square shawls, and high com- 
mendation for the style of Printing. 
Albbboht, Robert, Chemnitz, Saxony, for Uphol8ter>^ 
Materials of superior execution, in Silk Brocade and 
Silk and Woolen Reps. 
BuppiNOTON, Nathan, Fall River, Massachusetts, for 

Sewing Thread, for regularity of twist and colour. 
Bebtine, Peter J., Executor, New York City, for 
Mosquito Nettings and Foundation Muslins, for regu- 
larity of texture. 
Ballabd. Vale Co., Ballard Vale, Massachusetts, for all 

wool Flannels, of superior finish. 
Bay State Mills, Masgachusetts, for coloured Flannels, 
the best exhibited ; for mixed Cassimeres, superiority 
of quality and finish ; and for heavy wool Beaver Cloth, 
the best exhibited. 
BoGGio, Pbosprr and Co., SL Etiennc, France, for 
splendid Watered Ribbons and Embroidered Trimmings 
for Dresses. 
Bliss, William, Chippin;;: Norton, England, for Kersey 

Checks for horse clothing, the bc^t exhibited. 
Bull and Wilson, Loudon, for fancy Casaimcrcs, Cloths, 
and Beavers (the Mixed Cloths with special commen- 
dation). 
bBOWN, T. and n. and Co., Selkirk, Scotland, for Scotch 
Tweeds, superiority of manufacture and excellence of 
design. 
Bubqsss, a used and Co., Leicester, England, for 
various kinds of Woolen Yam, Wool in various shapes 
. of mannfecture, far the best exhibited. 
Boettgbb, B., jr., Leisnig, Saxony, specimens of Twilled 

Cloth, for excellence of manufacture. 
BoBMANN, F. A., Goldberg, Silesia, for cloths of medium 
quality, for excellence of manufacture and cheapness of 
production. 
Berqijann and Co., Berlin, Prussia, for samples of fine 
Berlin zephyr worsted, for great variety and excellence 
of colours ; Yams, of nearly 1500 tints, 
BoniLLiEB and Co., France, for the best French Blankets 

exhibited. 
Bbuhit and Nagleb, Gera, Reuss, for specimens of dyed 

Merinos. 
Booth and Pike, Manchester, England, for imperial Plush 
for hats, bonnets, &;c., tips for hat linings, superiority 
of manufacture. 
Bbown, William, Halifax, England, for Table Covers of 

superior quality. 
Backoven and Vollschwttz, Zerbst, North Germany, 

for Black Silk Plush of superior make and lustre. 
Bbockino and Ebeuno, Viersen, for Embroidered Silk 

.Vestings, very rich figures. 
Bonnal, V. and Co., Montauban, France, for Bolting 

Cloths of superior quality. • 
Bbossb and Co., Lyons, France, for best Phun Velvet 

Ribbon. 
Baumann and Stbeuli, Hoigen, Switzerland, for supe- 
rior make of Grode Orleans Silk. 
Bennett and Adams, Ballydevitt, Ireland, for Linen of 
exceeding fineness and evenness of texture. 



Bebtband, Bbotheb and Hinbi, Paris, for Linen ] 
lithographic printed Handkerchiefs and plain Lnraa 
ditto. 
Boniface, N. and Son, Cambray, France, fox 

Lawns of exceeding fineness and beauty of finish. 
Blais Fils, Letellieb and Co., Havre, Franee, for \ 

Hemp Rope of superior finish. 
Bubbaoh Bbothebs, Gotha, Saxe Gotha, for 
Hemp Fire Engine Hose, of great length, woven, 
without seam. 
Ballabd Vale Co., MasBacfansette, for Flannels^ Silk 

and Wool for fineness. 
Bossi Giuseppe, Vienna, Austria, for De Laine Faboc^ 
great novelty of design, and good exeeution in bkiek- 
printing; and for block printing on Poniard SUks, 
the be^ work and most brilliant coloors on this fiUnic 
exhibited. 
BcssE Bbothebs, Potsdam, Prussia, for specimens of 

heavy made Cloth. 
CoNESTooA Steam Milia, Lancaster, Pennaiylvania^ for 
heavy Brown Sheetings, for weight and dnnUe 
qualities. 
Clabk, John, jr., and Co., Gh^^cow, Scotland, for Sewn^ 

Cotton — general excellence. 
Cabb, T. and W., Tiverton, England, for Fstent Wool 
Beavers, impervious to rain, but perfectly free for 
perBpiratiou ; Elastic Summer Woolen Goodfl^ for 
superiority of quality. 
CuEBEST and Buisson, Bischwiller, France, for asmples 
of Black and Blue Amazon Cloths, for che^^noflB •f 
production. 
Crosslet, Chables W., New Y<ffk City, for nek 

Drapery Tassels and Upholstery Trimmings. 
CovENTBT Ribbon Maihtfaotobt, Coventry, Te»^;it*it 
for Ribbons, for richness and perfection inmannfocteie. 
Chichizola, G., Turin, Italy, for Velvet Stofib of gmenJ 

superiority in colours and manufacture. 
Cattaneo and Petiti, Turin, Italy, for SUk Stofl^ 

for beauty of design and perfection of manufiMstnre. 
CoGHEoo Co., for intrinsic value and superior eToellence 

in Engraving. 
Dewar, D., Son and Sons, London, for richly printed 
Table and Pianoforte Covers, for superior printing and 
quality. 
Dietsch, J. G. and Co., Strasburg, France, for qpecimcna 

of fine Cloths. 
De Keyber, Michel, Brussels, Belgium, BpeeimeBB of 

fine Woolen Blankets. 
Diergardt, Feed., Viersen, near Crefeld, Proosiay for 
. Velvet Stuffi?,— for cheapness of produotioa and so^pe- 

riority of finish, and extra wide shawl Velvets. 
Donat, a. and' Co., Lyons, France, for rich embroidered 

Vest Patterns. 
Ddnbab, Dickbox and Co., Gilford, Ireland, for Bleaeiied 

Linen Sheetings and Pillow liinensof various width. 
Delame-Leltevre and Sox, Valenciennes, France, for 
copperplate printed and horn stich Lawn Handker- 
chiefs, and for Cambric Handkerchiefs printed in gold. 
Dunbar, McMasters and Co., Gilford, IreUmd, f«r 
superior specimens of Linen Thread of various kinds 
and colours. 
DuNNELL, Jacob and Co., Providence, Rhode Island, 
for general excellence in printing Steam and Madder 
Colours, on Foulard Silks, Lawns, Barege, &c 
DANNERERa and Sons, Eilenberg, Prussia, for Fomitore 

Prints of superior execution and style. 
Defferari Brothers, Genoa, Italy, for the best extra 

wide Shawl Velvet. 
Earlet. Edward, ^Vhitney, England, for Whitaqr 

Blankets, made from English Wool. 
Eagle Manupaoturino Co., Seymour, Connecticat^ for 
Silk Brocatelles and Carriage Drapery of soperior 
quality, perfection in colours and beauty of design. 
Fiedlers, Feed., jr., Oederan, Saxony, for specimens <^ 

heavy made Cloth. 
Feaux and Riedel, Aix-la-Chapelle, Pruasia, for Twilled 
and Single Milled Cloths, and CassimereiB^ and Silk 
mixed ditto. 
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' md J>ULkC, BelleTille, Fmce^ SpeoimeDB of 

TMe CoTera, — the best exhibited irom France. 
WsMAM, C. Ck, BrtslMK Fnmu, for nnbltiched damftsk 

Table Cloths and Kapkin& 
WmaauM, H., Berila, Prniaia^ for Hone Hair Clotha of 

go«d pattetaa aad maanfiKtare. 
WoEatMANV and HumiAif, Werder on Ruhr, PmaBia, 

te Black and Cofoored Cloth of flne quality, the 

cdonra are worthy of speeial commendation^ 
IktatJUMDO, JxAK BAFFiffn, Melano, Switzeriand, for 

flopeiior specimens of raw silk. 
Womtm, Boxjtbllub, Beaavais, France, for various speci- 
mens of Felt Cloth and Piano Forte Felt. 
BsmOOOW MauB, Springfield, Massachnsetts, for 

Oingfaams, for excellence of fobric and distinctness 

and pennaaence of coloun. 
CkrBQUiKB and Co.» Ghent, Belgium, for Cotton Yams; 

for general excellence. 
QfriLLOT and Co., Turin, Italy, for rich Yelret Lace. 
4hnaijwn, Cablo, Milan, Austria^ for black Silks of 

saperior finish and general excellence in the manu- 

fiieture. 
Obosvbnob, William, Kidderminster, England, for 

soperior Brocade, Broeatelle, and figured Damask. 
Okabsot and Co., Lyons, Fiance, for bleached damask 

Table Cloths, and Napkins of neat designs. 
QsvsBs and Sohmibt, Goerlitz, Saxony, for black and 

eokmred cloths of medium quality,— the short face 

and finish worthy of special commendation. 
Obobjian Hofbh, Pkris> for Printing on Mousseline de 

Laine, for design and fine execution. 
Obkdxlbb and Reisteb, Winterthur, Switzerland, for 

superiority of execution in full Chintz Printing, and 

brilliancy of Turkey Bed on Twilled Cottons. 
CbLBKRT, GioBOB H., Ware, Massachusetts, for speci- 
mens of Wool FUnnels, and all Wool Gauze Flannels 

of superior excellence. 
QnsaLKB, Ebnot, GUrlitz, Saxony, for black and coloured 

Broad Cloths of medium quality. 
Cbafb and Neviandt, Elberfeld, for Testings, Cash- 
mere, &c., for excellent fabric and styles. 
Obosjsah, Hop£B, Paris, for printed Mousseline de 

Laine ; the best goods exhibited. 
OuBiraT and Co., New York City, for beauty of Colours, 

and perfection of the manuiacture of Silk. 
Obodt, J. and Co., London, for Crape and Crape Lissc, 

for beauty of colours and general perfection. 
Gbsllou, Henbt, Paris, for Buttons, for yariety of style, 

and relative cheapness. 
Hadlet Falls Mills, Hadley, Massachusetts, for 

Cambrics, Jaconets, Brilliants, and Lawns, for superio- 
rity of fabric. 
Hailk and Todd, Hinsdale, New Hampshire, for 

American Cashmerettes, superior quality and finish. 
Habksland, G. a., Finsterwalde, Prosria, for Doe Skins, 

superior excellence of manufacture. 
Hilgeb, Bbothsrs, Lennep, Prussia, for black twilled 

Cloth, for fineness of thread, and excellence of mann- 

fiictore. 
HACBBif AK, Aug., Brandenbui^, Prussia, for fine Cloth 

for Ladies' Mantles, and fancy double Beaver Cloth ; 

the Beaver CloUis are the best exhibited from, 

Germany. 
HoooEBooM, J. H. and Son, Leyden, Holland, for 

Blankets of fine Dutch Wool. 
HouLDBWORTB, J. and Co., Manchester, England, for 

figured Silk Fabrics, for richness and elegance of 

design, and general excellence of quality. 
HuBKB, B. and Co., Paris, Hat Plush of superior finish. 
HcunoER, Jacob, Bourgdorf, Switzerland, for Cotton and 

Wool Canvass, for cross-stich Embroidery and Cotton 

Java Canvass. 
HoTOHKissyiLLE Manufactubino Co., New Yoric, for 

the best woolen printed square Shawls, of beautiful 

design and colours. 
HAMiLioir WooLSN Co., Southbridge, Massachusetts, 

for printed Cashmeres and De Laines, for superior 

execution and brilliancy of colours. 
Hamilion Woolbm Co., for Woolen Furniture Cloths, 

with special commendation for fabric, and superior 

execution in printing ten colours. 
Habwann and Fils, Mllnster, France, for style, execu- 
tion, and beautiful efiect on Jaconets, Bareges, &c 
HnrNiQUiir, H. and Co., Paris, for rich broche long 

Shawls. 
JozuB, RioflABD, and Co., London, for Piano Felt Cloth 

of all deaeriptions. 
Jacobs and Behrino, Crefeld, Prussia, for Satins, Silks, 

and Paruol Silks for general perfection. 
JsavT and Sohhtdleb, Hard, Yoralberg, for style and 

execution of printed Handkerchief. 
Juhel, Debmabes, y ivre, France, specimens of Woolen 

Cloth, excellence of manufacture and cheapness of 

production. 
'KMAjm, J. J., and Son, Leyden, Holland, for Blue 

£ 



Cloth, wUk speelAl oommendation for (piality and 

finish. 
KooH Bbothebs, Laottg, Saxony, for Yelvet Studs 

general excellence in manu&cture. 
KuFPEBS and KumsBMAHV, Crcfeld, Prussia, for figured 

and plain Silks and Satins, for brilliant watered 

Silks, and richly embroidered Satin Bobes. 
KsroRB, Fred., Zweybrtteken, Bavaria, for Hat Plush of 

superior quality. 
Kelloo DiMtABTDB, U. S., for best quality, and colouring 

of phun dyed woolen long Shawls. 
KAumfAN, Hebmav, Beriin, Prussia, for Fniniture, 

Plushes, and Yelv^ for large assortment and superior 

style in Plushes for Furniture. 
KdOHLiN and Sons, Loerach, Baden, for Madder Printi, 

well dyed, and brilliant. 
Lonsdale Company, Providence, Bhode Ishmd, for 

coloured Silesias, for fineness of fiibric and superiority 

in the colouring and finish. 
Lamont, p. and Son, Nesmith and Co., Agents, New 

York City, for Bed Ticks, for fineneas, weight, and 

general excellence. 
Leorix and Brutant, Elbeuf, France, for superior 

Beaver Cloth and fancy Cassimeres. 
Lewin, Heinbioh and Sons, Berlin, Prussia^ for plain 

Satin Testings of perfSscUon of finish and manuflMiture. 
Leblond, J., Paris, for beat style of foncy Silk 

Buttons. 
Lehmann, D. J., Berlin, Prusria, for Furniture, Velvets, 

Plushes, &c., for excellence in the manufacture and 

brilliant colours of the velvets. 
Lawrence, Stone, and Co., Boston, Massachusetts, for 

the best embroidered Woolen Square Shawls, and for 

plain Woolen Long Shawls of laattrkable beauty of 

design and excellence of manufacture. 
Milledgeville Mantjfactubino Co., Milledgeville, 

Geoi^gia, for Osnaburghs, for weight and durable 

qualities. 
Masonville ^LkNUPACTURiNO Co., Providcncc, Bhode 

Island, for fine BIcacLed Sheetings, for fineness and 

uniformity of texture and perfection of finish. 
Malcolm and Heskkth, Patterson, New Jersey, for 

Cotton Quilts and Table Covers, for general excellence. 
Milleville Manupaotcbino Co., Milleville, Massa- 
chusetts, for Cassimeres of various colours, general 

superiority. 
Middlesex CoarPANT, Massachusetts, for Doe Skins, and 

Fancy Mixed Cassimeres, with special commendation 

for fineness of thread and superiority of manu- 
facture. 
MoERMAN, Yan Lasbe, Ghent, Belgium, for boiled linen 

Duck and Canvass, of unusual width. 
MoRAND and Co., Gera, for Drap d'Et§ and Cuire de 

Laine, for superior excellence of manufiicture and 

softness of finish. 
MnsoN and Clark, Manchester, England, fimcy Damask 

Silk Robes, for elegance of design and perfection of 

manu&cture. 
AtENOHTOS Brothers, Aii-la-Chapelle, Yelvet Eibbons, 

stamped and plain, for superiority of manufacture. 
MiCHELix Theodore, Paris, for Ribbons, richness, and 

general excellence in style and manufiicture for fancy 

Velvet, Gauze and Taflfeta. 
Mauppin, Gerard and Houdard, Lyons, France, for 

Velvet Silk Robes, elegantly embroidered; and for 

rich figured Silk, the best in style and quali^. 
Must and Gai/tier, Lyons, France, for Silk Yelvet 

Stufis, for firmness of texture, beauty of colours, and 

perfection of manufacture. 
Montessuy and Chomer, Lyons, France, for general 

excellence in production of variety of Silk Fabrics. 
McBLAND, Henry, England, for the best Fronting 

Linen. 
Merlie, Lefevre and Co., IngouviUe, France, for 

superior White and Tarred Hemp Rope. 
M.\nchester Print Works, Manchester, N. H., for 

superior De Laine Fabric. 
Merrimack Company, for best made fabric for Prints 

and superior Pinks and Purples dyed with French 

Madder. 
Meyer J., Fius, Wisskingen, Switzerland, for General Exe- 
cution of various fabrics, with great novelty in styles of 

Turkey Red Printing. 
Meyer, J. A. and Co., Berlin, Prussia, for best Waistcoat 

Plush, and general excellence in manufacture of Silks 

and Satins. 
Nellbbsen, C, Aix-la-Chapelle, Prussia, for specimens 

of superfine twilled Cloth, for excellence of manufac- 
ture and superiority of finish, worthy of special com- 
mendation. 
NicHOM, W. E. and Co., Moodus, Connecticut, Cotton \ 

Seine Twine and Cords, for strength and evenness of 

twist. 
Newstadter, Jacob, New York City, for general ex- 
cellence in Upholstery Silk Damask. 
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Oehme, C. W.. Berlin, PrusBia, for the mort advantageous 

Umbrella Silks. 
Paul, Jahes, Glasgow, Scotland, for embroidered Mus- 
lins, Robes, and Gingluuns, for superiority of texture, 
beauty of design, and excellence of colouring. 
Pabkeb, Wilder and Co., Boston, Massachusetts, from- 
Cocheco Mills, for Blankets, with special commenda- 
tion for superiority of wool and excellence of manu 
facture. 
Platner and Ssnrir, Lee, MasBachusetts, for the best 

Satinets exhibited. 
Pease, Hexry and Co., Darlington, England, for Worsted 
Yarns and Piece Goods, superior quality of piece 
goods. 
Petzoldt, Frederick, Lengenfeld, Saxony, for Black 
Woollen Cloths, for excellence of quality and cheap- 
ness of production. 
Patterson, J., Elgin Mills. Dundas, Canada, for speci- 
mens of Twilled Blankets. With special commenda- 
tion as the best exhibited. 
Pesoa, F., Genoa, Italy, for Velvets and Damasks of ge- 
neral CTcellence of manufacture. 
PiM, Brothers and Co., Dublin, Ireland, for Poplins, for 

style and execution. 
Parudi, Brothers, Genoa, Italy, for brilliancy of 

Colour on Cotton Yam (Turkey Ked). 
Reading I^Ianufacturino Compaitt, Heading, Pennsyl- 
vania, for fine Brown Sheetings, for evenness in thread 
and perfection in weaving. 
RoBERTSOx, J. and Co., Glasgow, Scotland, for Jaconets, 

general excellence. 
RocHD.vLE Mills, for specimens of Blankets, of great 

excellence. 
RouQUEs, A. Clicby, Prance, for superfine Cassimeres of 
all colouri), for superiority of manufacture, and the 
colours are worthy special commendation. 
Ratti and Crevelli, Milan, Austria, for perfection of 
finish and manuiakcturc of Damask Figured Dress 
Silks. 
Rey, a. Martinez and Co., Cadiz, Spain, for fine speci- 
mens of Raw Silk. 
Richardson, J. 'S., Sons and Owdkn, Belfast, Ireland, 
for very fine and well made Linen, and ifbr heavy 
Linens of excellent fabric ; and for Bleached Double- 
Damask Table Cloths, combining great fineness, beauty 
of design, and excellence of manu&cture. 
Roy, James and Co., Watervliet, New York, for the finest 

Plaid Wool Long Shawl?. 
Rennie Robert, New York City, for Black and White 
and Black and Purple Madders, and Steam Printing 
on Lawns, and with special ccmmendation for Furni- 
ture Printis, blocked fourteen colours. 
ScHELLEKR, J., and Son, Eindhoven, Holhind, for printed 

Cotton Handkerchiefs, for cheapness. 
Salisbury Woollen Company, New York, for Silk and 

Wool Cassimeres of superior finish. 
Slater and Sons, Webster, Massachusetts, for specimens 
of Black Cloth, with special commendation for supe* 
riority of quality and finish. 
Seagbave, Jacob F. and Co., Burrilville, Rhode Island, 

for Doc SkiuK, for excellence of quality and finish. 
ScHLiKF, Sami'el, Gubcu, Prussia, for Black Cloth of 
medium quality, for excellence of manufacture, worthy 
of special commendation. 
Staubs and Leuschner, Glauchau, Saxony, for Saxony 

Wool Plaids, for superiority of style. 
Schoelleb, Leopold and Sons, Dilren, Prussia, for 
Woollen Cloths of various colours and qualities, with 
special commendation; the coloured cloths equal to 
any exhibited. 
Simon, A. C, for Fancy Lima Cloths of superior qua- 
lity. 
SiMONis, Ivan, Verviers, Belgium, for Broad Cloths 
5 wide, Doeskins and Billiard Cloths. Special com- 
mendation of superiority of quality and finish. 
Sentis and Sox, Rhcims, France, for specimens of 
Woollen and Worsted Yam, for superiority of quality 
and evenness of spinning. 
Scheibler and Co., Crefcld, for Black Silk and Velvet 
Ribbons, for superior black gros grain silk, and vriih 
special approbation, the coloured and black silk velvet 
and velvet ribbons. 
Stiepp and H arras, Pot«dam, for Woven Pictures of 
Grotto, of Xcptuuc, and beauty of design and perfec- 
tion in weaving. 
Staub, Brothebis Switzerland, for perfection in manu- 
facture of Black Figured Silks, and for Woven Picture 
of the Crj'stal Palace. 
SiNOAGLiA, Salomon, Busca, Italy, for superior speci- 
mens of Organzinc;}. 
Scales and Herbert, Newark, N. J., for Huckaback, 
Diapers, 3[edicatcd Rubber?, Linen Sheetings, Crash 
and Grass Cloth. An exhibition of rare excellence. 



SiROT and Co., Paris, for the riehest and finest Long 

Shawls. 
SALiBBimY Manufactubiito CoMPAirr, for silk waip 

Codringtons, for style of fabric. 
ScRUFFNKB, C. W., Glftnchau, for Fomitare, Damask, and 
Table Covers, for excellent style and fabric in worsted 
and silk danmsk. 
Schmidt and Co., Brussels, Belgium, for Pantaloon 

Stufis, for brilliant style and execution. 
Stirlino, William, and Sons, GUu^w, Scotland, for 
general execution, style and brilliancy of Turkey Bed 
Colour, particularly on Velvet, which is q)ecially 
noticed. 

Steiner, Charles, Ribeauville, France, for superior bril- 
liancy of plain colour Turkey Red in Cotton Fabrics, 

. especially in printing two Reds on Shawls and Hand- 
kerchiefs. 

Salzer, Carl, Vienna, for brillian<7 of colour on Cotton 
Yam (Turkey Red]i 

Thilo, a. Q., Riga, Russia, for heavy woollen Overcoating 
fine black twilled Cloth, with special commendation for 
quality. The black twilled Cloth is one of the best 
exhibited. 

Thomas, Brothers, Avignon, France, for coloured Flo- 
rences, for perfection in colour and manufacture. 

Teavaglino, J. A., and Son, Haarlem, Netherlands, for 
excellence of East India Silk Stufis and Sewing Silk. 

Tasca, G. G., Turin, Italy, for superior finish of black 
silk and satin Tunics. 

Trendels, J. J., jun, Culmbach, Bavaria, for very fine 
and well made Linen Drillings. 

TiscHENDORP, Calienberg, Saxony, for Vestings, Quill- 
ings, &c, for superior style of fiibric. 

Union Manupaoturino Company, Norwalk, Connec- 
ticut, for worsted felt Beavers. Superiority of manu- 
facture, and worthy of our special commendation. 

Vassalboro' Mandfacturino Company, Vassalboro*, 
Maine, for black Cassimeres, of great excellence. 

YoN Bruck, H., and Son, Crefeld, Prussia, for fancy 
figured silk and velvet Ribbons. 

VoN DER MuHiLL, Bro., Baslc, Switzerland, for black 
Silk, for weight, lustre, perfection in manufacture and 
relative cheapness of (semper idem) black silks. 

VoN DER MuHiLL, Bro., for boauty in Colours, perfec- 
tion in manufacture and cheapness of coloured Gros de 
Naples. 

Valeriani, E., Florence, Italy, for excellent finish to 
black Italian Cravats. 

Van Beephno and Co., Katwyk, HoUand, for Concen- 
tric or Equal Drawing Rope, of superior workmanship 
and pliability, particukriy adapted for laige hawsers for 
steamers. 

Wattine, Prouvost, Roubaix, France, for rich Satin 
Cloth of various colours, for superior excellence of 
manufiicturc. The colours are the best exhibited. 

WoBTENDYKE and Co., GodwinviUe, New Jersey, for Can- 
dle Wick for general excellence. 

Wethered Bros., Wetheredville, Maryland, for black 
Doe Skins, Cassimeres, for excellence of manufacture. 

Wilson, George, Hawick, Scotland, for Shepherd Plaids, 
Tweeds, and Travelling Plaids, superiority of Shepherd 
Plaids, and excellence of other articles. 

Weissfloo, Ernest F., Gera, Reuss, for Merinos, Mou- 
sellines and Satin de Laines, superiority in quality and 
excellence in colour. 

Warmont, E., Neullly, France, for Woollen Scarfe, and 
Wool in Skeins, for superiority of fancy dyeing. 

Wright, S. and Son, Philadelphia, Penn., for Oiled Silks 
of superior quality. 

Walters, S. and Sons, London, for general excellence in 
manufacture of Cloak Plushes. 

Wegneb, J. R., Basle, Switzerland, for perfection in 
colours of Silk Fabrics. 

WoEDL, (^Bous, and Co., Vienna, Austria, for excellent 
hand-spun and hand-wove Damask Table-cloths, Nap- 
kins bleached and unbleached. Linen Drillings, and 
Silesian Shirtings and Sheetings. 

WiLMER, Cannell, and Co., Philadelphia, Penn., for 
superior Madder and Fancy Styles, and printing on 
Silk Handkerchiefs. 

Weyermann a., Elberfeld, for Coloured Yams, Turkey 
red and rose oolour, beautiful in colour and even in 
dye. 

Tore and Sheepshanks, Leeds, England, for specimens 
of Black Cloth, for excellence of manufMture. 

York Street Flax-Spinkiko Company, Bel&st, Ireland^ 
for Printed Linen. Lawn, padded and discharged and 
printed Linen Drillings. 

Zuuerdeeg, J. and Son, Leyden, Holland, for Blankets 
made of Dutch Wool, excellence of mannfactnre. 

Zaalberg, J. C. and Son, Leyden, HoUand^ for Blan* 
kets, with special commendation. 
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Hanourahle Mention. 

AiDEBBBOOK MiLL, Eaton, New York, for fine black 

Caaslmerefl. 
Amos, Jaqubb, WMselonne, France, for Woollen Fabrics 

and Shoes for Sailors. 
Arntzknius, G. A«, Goor, Holland, for uniformity of tex- 
ture, unbleached Cotton Sheetings. 
Atlaittio Duck Co., £a8t Haddam, Maas., for superior 

quality of finish of Cotton Duck. 
Bbookiko and Eberuno, YierBen, for plain Satin Vest- 

ings. 
BoNNAL, V. and Co., Montauban, Tarn and Garonne, 

France, for specimens of white and yellow Raw Silk. 
Baumakn, J. SmvuLi, Switzerland, for excellence in pro- 
ductions of Bkck Satins, and Black and Coloured 

Silks. 
Beyers, Widow, and Co., Zittau, for good execution and 

intrinsic value of Linen and Cotton Damask Table 

Cloths. 
Broadkiook and Co., for specimens of Fancy Cassi- 

meres. 
Bat State Mills, Lawrence, Mass., specimens of Blan- 
kets. 
Broesel, Edward, Greiz, Reuss, for various coloured 

Thibets and Mouseline de Laine, &c. 
Berge Verdure, Toumay, Belgium, for Worsted Goods. 
Bouchard, Madame, St Yalliere, Canada East, for ex- 
cellent Home-made Linen. 
Bonoaerts, p., Antwerp, for Hemp Bagging and Cow- 
hair Carpet 
Brook, Jonas and Brother, uniformity and strength of 

Sewing Cottons. 
Barbour, Wm. and Sons, Loxboum, for superior quality 

of white and coloured Sienen Threads and Shoe 

Thread. 
Bossi, Giuseppe. Vienna, Austria, Barege Shawls. 
Crossley, Charles, New York City, for superior Sewing 

Silk and Tassel Fringe. 
CouRTAULD, Samuel, and Co., London, for excellence of 

Black and Coloured Crapes. 
Colsman Bros., Langenberg, Prussia, for perfection in 

manufacture of medium quality of Satins and Cravats. 
Chiluat, Edouard, Paris, for beautiful shades of Sewing 

Embroidery, and Netting Silks. 
Couturier, A. and A. Renault, Paris, for perfection in 

in manufacture of Hat Plush. 
Capper, Son, and Co, London, for unbleached Damask 

Toilet Covers, excellent design and fiibric. 
Crambta, C. J. and Son, for Croquillas of fine quality. 
Corson, David, and Son, Arbroath, Scotland, for boiled 

flax Sail Cloth. 
Conbstoga Steam Mills, for cheapness and durability of 

Cotton Blankets. 
Dewar, D., Son and Sons, Tendon for Unbleached Linen 

and Silk Damask Table Cover?. 
Dunbar, Dickson, and Co., Gilford, Ireland, for heavy 

and light Shirting Linen. 
Dewar, D., Son and Sons, London, for lam^e variety of 

good Damask Table Cloths, Napkins and Linen Floor 

Cloths. 
Dawbarn, WiLUAM, for uniformity of texture of Bleached 

Shirtings. 
EDWARD6, A. and D., and Co., Dundee, ScotUind, for 

superior low cost linens, 
Ehinger Bros., Oberlangenau, Bohemia, for durability 

and good execution in Waistcoatings and Mixed Goods. 
Ferguson, J. S. and Co., Belfast, Ireland, for superior 

low priced Linens. 
FoRSETER, S. S., for Indian Cloths. 
FouRNiER and Barbot, France, for Woollen Blankets. 
GsNoiE, and Co., for production of Silk Stufis. 
Gctllot, J. and Co., Turin and Genoa, Sardinia, for his 

production of Plain and Damask Velvet 
GiHON, William and Sons, Balljmena, Ireland, for supe- 
rior low priced Linens. 
GuNDT, Joseph, and Co., Bridgport, England, for Seine 

and Gilling Twine of superior finish and quality. 
Gavin, Peter and Son, Leitli, Scotland, for superior 

Flax Sail Cloth. 
Gilbeht. George H.. Ware, Massachusetts, for styles 

Silk' Warp, Gauze Flannels and Flannels. 
Groohe and Son, Gurlttz. Germany, for Woollen Cloths. 
Grilluayer, J., for evenness and finish of Cotton 

Twist 
Hall and Nichols, Ihncy Silk Trimmings of various styles. 
Hamilton, Hyde, uid Co., London, England, for Window 

Valance, and ^ancy Silk Fringes and Gimps. 
Koch Brothers, Lausig, Saxon}*, for excellence in 

manufacture of Waistcoat Plush. 
KuFPERs and Kindermann, Crefeld, Prussia, for pro- 
duction of Bkick Figured Silks. 
KiTMPAN, J. G., Vienna, Austria, for brochc Shawls and 

Scarfs. 
Landwehr, Heinricii, Berlin, Prussia, excellence of 

manufiictory of cravats and vest patterns. 



LoBWEN, S. and Co., Bnndenbui^g-on-the-Havel, Vnm^ 

for Woolen and Figured StufiTfor Ladies* Clodu. 
Lahg, J., Vienna^ Austria, for durability of texture of 

Fancy Cambrics. 
Lebel, L., Soissons, France, for Flat Rope tor Mines^ of 

superior M'orkmanship and quality. 
MiLBON and Clark, Manchester, EngUnd, for excel- 
lence in manufacture and finish of Black Gios de 

Rhine Silk. 
Menohius Brothers. Aix-la-Chapelle, Prussia, for 

coloured Velvet Stuflfe. 
Mauppin, Gerard and Houdard, Lyons, France, for 

excellence in manufacture of Chameleon Poult de Sole 

Silks. 
Must and Galtiee, Lyons, France, for superior make of 

Black Silk Serges. 
Manchester Print Works, New Hampshire, for 

brilliancy in effect in Printing. 
Marsh, G. W., Pascoog, Rhodelsland, for make of fiuM^ 

Cassimeres, Cotton Warp. 
Marx and Weigebt, Berlin, for general exhibition of 

articles, and particularly Stamped Furniture Plushes. 
Mengen, CHRisnAN, Viersen, near Crefeld, Prussia, 

for Printed Furniture, Velvets, and articles generally. 
Mater, T. B., Grtinberg, Silesia, for Satins de Laine. 
Mueller, A. F., Mtilhausen, Prussia^ for fancy Coatings 

and Buntings. 
!K£ARioHAL and S(eur, Sedan, France, for Woollen Cloths. 
Mengen, Christian, Viersen, near Crefeld, Prussia^ for 

Striped Linen for Carriage Furniture. 
McMullen, John, for Cotton Seines and Fishing Nets. 
Neoretti, Perego, for merit in production of coloured 

Silk Stuffs. 
NoRMAND, James, Kirkaldy^ for superior quality of 

Linen Sheetings. 
PoMEROY, T. and Sons, New York City, for Broadcloths 

with Cotton Warp. 
Perkinb Mills, Akron, Ohio, for fine Sattinets. 
Pintl% H., jun., and Co., Brandenburg, embroidered 

Lama Cassimere, and other stuflk 
Paret, M., Sedan, Prance, for Broadcloths, Kersey- 
meres, Slc, 
Pols, J., Leyden, HolUmd, for Bbmkets. 
Parker, Wilder and Co., for heavy wide bleached 

Sheetings. 
Buffer, S. B. and Son, Liegnitz, for imperial Woollea 

Cloths. 
Stieff and Harrass, Potsdam, near Berlin, for elegant ~ 

embroidered Vest Shapes and Figured Cravats. 
Stewart, A. T. and Co., New York City, for beauty of 

design in choice styles of Ladies Dress and Cloak 

Silks. 
Staubli, Jules, Horgen, Canton, Zurich, for fine finish 

of Black Gros de Rhine. 
ScHiFFNER and 2^immermann, Glauchau, for good style 

in Worsted and Cotton Fabrics. 
ScHWEDLER, and Son, Leipsic, for Buckskins and Printed 

Table Covers. 
Schweitzer and Heller, Greiz, for black Thibet Cloaks, 

Cashmeres of different colours, &c. 
ScHiMFFP and Gladitsch, Gera, for Fine Thibet Cloth. 
Samson, K, Ludwig and Emil, Silesia, for Cloths, and 

0-4 Fancy Cassimeres. 
Samson, Hugh and Co., Dundee, Scotland, for Linen 

Netting and Cheese Cloths. 
Saunders Cotton Mills, for merit in Spinning and 

Weaving. 
Thomas Brothers, Avignon, France, for excellence in 

manufacture of Bonnet Satins. 
Tasca, G. G., Turin, Sardinia, for periection in manu- 
facture of Velvets. 
Tasch, G. a., Glauchau, Saxony, for good styles of 

Goods, Silk and Wool, all Wool, &c. 
Tasch, G. A., Glauchau, Saxony, for Saxony Wool 

Plaids. 
Thubsby, John and Son, New York City, for Cordage 

and Lines of superior workmanship and finish. 
Ullathornes and Longstaffs, London, for superior 

quality of Shoemakers' and Sadlers' Thread. 
Van Catz, J. P., Gouda, Holland, for various articles 

of Braided Hemp of superior workmanship. 
WiLLiAMSViLLE Co., for brown and blue Shirting for 

fineness and durability. 
White Rock Co., for superior fine Shirtings. 
WiNNKPAUK Mills, Norwalk, Connecticut, for samples of 

Woolen Felts. 
Wamsutta Mills, for Bleached Sheetings, fineness and 

uniformity of fabric. 
West Stafford Linen Co., for superior quality of Shoe 

Thread. 
Wilson, George, Hawick, Scotland, for Gentlemen's 

Plaid Woolen Long Shawls. 
ZuppiNGER, H. de G., and Co., Eichthal, Canton Zurich, 

for quality of embroidery Silk. 
Zscuille, 0. C. and H., Frankfort on Oder, for Coloured 

Cloth and Fancy Canimerea. 
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-Leather, Furs and Hair, and their Manufactures ; 
men's Wearing Apparel. 
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DATID SAMUEL, Esq., Philadrfphia. W. G. HUNT, Esq., New York. 
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P. LUDWIG, Esq., St. Petcrshnrgb, Ruaaia. WILLIAM BACHELOR, Esq., New Yoik. 

CHAS. M. LEUPP, Esq., New York. E. W. TRYON, Esq., New York. 
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B. M. YOUNG, Esq., 37, Heniy Street. JOHN F. HENRY, Esq., 818, Bx^adwaj. 

J. WALLIESTEIN, Esq., 34, Beayer Street. JOHN NEILL, Esq., Philadelphia. , 

JOHN F. PRAY, Esq., Boston. WM. A. HALL, Esq., New York. 

N. H. WILDMAN, Esq., Connecticut J. M. BURT, Esq., New York. 



BiVotT Medal, 

BcvaABD, Chabbbs, New York City, for a case containing 
Hair Work, which, for all useftil and practical purposes, 
ii the hest exhibited. We also find the said Charles 
Bougard entitled to honourable mention for inventing 
anew Machine for manufacturing seams for ladles* hair 
work, the first of the kind we have ever seen. 

OoupDT, Jbbokb, Dfx Rhone, for the most beautiful 
display of Gentlemen's Felt Hats, made of very supe- 
rior materials, of very superior workmanship, and 
coloured by a new process, combining utility with 
beauty. 

FBOTHnroHAic, Newbll and Co., New York City, for the 
best ladies, misses and child reus' fine Gaiter Boots, 
fine Slippers, and fine cork-soled Gaiter Boots. 

Laoet and Phillips, Philadelphia, Pennsylvania, for 
Collar in a case containing several sets of Harness, in 
rery good taste, and well executed. Those gentlem^i 
exhibit with their harness improved " Brigg's Patent 
Collar," for which they claim particular consideration 
for improvements made upon it by themselves. 

LaIeback, F. W. and Son, New York City, for the finest 
case of manu&ctured Furs, consisting of Russia Sable, 
Hudson Bay Sable, Ermine and Chincilla Capes, 
Mink Capes and MufiP, a taped Russia Sable Tail 
Yictorine, and a taped Stone Martin Cape. This 
award is made for the novelty of form of Uie Capes, 
the superior quality of the materials, and the masterly 
worknianship displayed in their manufacture. 

HcFabland, Owbw, Newark, New Jersey, for a case 
containing several sets of Harness, which has been 
produced at very considerable cost, both of money and 
time. He has certainly displayed great taste and skill 
in the execution of the work, as well as good judg- 
ment in the selection of the materials. 

Nathait, Beeb, Tbefoussb and May. Paris, France, for 
superbly-dressed Kid Skins for gloves, beautifully 
coloured in a manner entirely new, and in great per- 
fection. 

Small, J. and Co., New York City, for a novel design 
of a Travelling Cap, which combines convenience with 
great utility. 



Bronze JHedal, 

Bomnr, Alex., Liege, Belgium, for excellent Sole Leather 
and Boot Fronts. 

Bbdohieb, Pebe and Filb, Grenoble, France, for an 
assorted lot of sheep skin Gloves, whidi are a veiy 
good article. 

Bevinqton and Mobbts, London, for the best display of 
fancy skeep skin Rugs and Mats, displaying much 
skill in the arrangement of design. 

Boulat, Fils, C, Paris, for a beautiful display of Coney 
and Hare's Fur, of superior quality. 

Bailet and Shaw, Lenton, near Nottingham, England, 
for the superiority of finish and colour of their speci- 
mens of Morocco Skins and Chamois Leather. 

Babtholkb, F., Augsburg, Bavaria, for a superior manu 
fiicture of Vellum and Parchments. 

Blaohe, and Mboboz, Thonon, Sardinia, for superiority 
of finish of specimens of Varnished Calf Skins and gene- 
ral excellence of Undressed and Dressed Calf Skins. 

Batvet, Fbebes and Co., Paris, for specimens of Morocco 
and Kid, for excellence of finish and colour. 

Benkabt, Leonabd, Philadelphia. Pennsylvania, for the 
best fine Calf Sewed Double-soled Waterproof Boots, 
the best fine Calf Sewed Dress Boots, and the best 
Hen's Patent Leather Pomp-soles. 



Ball, Bbiohah, and Co., Boston, Massaehnsetti^ for a 

sapeiior ease of Men's Heavy Boots, of a variety of 

styles, and admirably adapted for mining purposes. 
BiMEDioT. J. W., Galveston, Texas, for a pur of Meo't 

Boots, made of Aligator Skin. 
Clibehugh, v., New York City, for a case of Hair Woik, 

the best in the case deserving commendation. 
Chadwick, John and Co., Newark, New Jersey, for tha 

general excellence of their specimens of Patent aad 

Enamelled Leather of various coloure. 
Cbawi^bd, H. M., Philadelphia, Pennsylvania, for the 

general excellence of their specimens of Boogh and 

Finished Calf Skins. 
CovBTOis, E., Paris, France, for superiority of manafiM- 

ture of Coloured Embossed and Gilded Leather. 
Clkveb, James, Tannersville, Pennsylvania, for an Oak 

Tanned Butt. This specimen of Boie leather is of 

superior mannfi^ture in ev^y respect — in s^dity, 

firmness, and thorough tanning, and in eveiything 

that constitutes first rate sole leatiier. It is t^ best 

article in the Exhibition. 
Chavat and Bouohet, Nantes, France, for specimens of 

Dressed Calf Skins, of excellent manu&cture. 
Clbbox,' A., Paris, France, for the best Patent Leather 

Military Boots. 
Cabtbbll, S., New Yorit City, for the best Ladies' Fine 

Patent Leather Riding Boots. 
Candeb, L., and Co., New Haven, Connecticnt, for the 

best specimens of Men's, Women's, and Misses' Metallic 

Rubber Shoes. 
Cahill, S., New York City, for the best Men's Patent 

Leather Cork-soled Boots. 
DoBBB and Reekhabt, Worms-on-the-Rhine, for speci- 
mens of an excellent quality of pat^it Calf Skins. 
DiBPZ, Edwabd, BaiT, for superiority of finish of Wax 

Calf 
Dbadde, L., Paris, for superiority of finish of Coloured 

Leather. 
Debd, JoHir S., London, for the superiority of the 

colour of his Morocco Leather. 
Deed, John S., London, for best dyed Sheep and Lamh 

Skins, Rugs and Mats. 
Dufbait, D., for the best Ladies' Hair Work on Exhibi- 
tion in a case. 
FowNXB, Bbothebs, London, for Thread Gloves, for 

general excellence of manu&cture. 
FoBB, J., Paris, France, for Gentlemen's Fine Boots and 

Gaiters. 
Feteb, C. H., Bevi^ Onelle, Canada East, fbr general 

excellence of specimens of Leather, from the Onelle 

River, of the skin of the porpoise. 
Gaulktt, Attbbt, and Duhabcst, Paris, France, fbr a 

splendid assortm^it of various qualities of Gloves 
Glovebs' Assool&tiok, Prague, Bohemia, for Gloves, 

beautiftdly made, and which meet our special i^pro- 

bation. 
Gkteb, William and Edwabd, Eisenbeig, Saxe Alten- 

burg, for the general excellence of their Bpecim«DS of 

Prepared Leather for instruments. 
Gauthieb, J., Paris, France, for an excellent artide <lf 

Varnished Calf Skins. 
Geitin, J. N., New York City, for the best specimens of 

Silk Hats. These hats are made with materials of 

superior quality and well manufiictured. 
Do., do., do., for a case of Manufiustored 

Furs. A Chinchilla Cape and a Stone Martin Vio- 

torine, are well worthy of special consideration. 
Hbintzb and Fbeudenbbbo, Weinheim, Baden, for the 

general excellence of the specimens of JapaoiMd 

Leather and C^f Skins, with special approbation. 
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L, tad Co., FMit, tm thtir q>6eUMM of 
Varnished Calf Skina, for aaporioriiy of finish and 
gimoral ozedlanae, with speeial approbation. 

Hatbb. Craig and Co., Xioaisrille, £eniaeky, for the best 
Q^eeimens of White Beaver Napped Hats, finished 
and m^Onishod, of rare quality and eoloor, BDporior 
Inatre and fine workmanship ; uid for the best speci- 
mens of Childrens' Kapped Fait Hats, of ehoice ma- 
tariaU and make, and displayinc^ mneh taste in the 
irimmingE. 

HwL, CoBNVuus, Wonns-on-the-Bhine, for spoeimens of 
an excellent quiality of Patent Calf Skins. 

Ihdiaks of Lorette, Canada, for general excellence of 
mdrnens of Dressed and UndresBed Deer and Hoose 
Skins, prepared by themselves. 

JoBsss, L., jun., Brussels, Belgiom, for an excellent 
article of Varnished Coach and Harness Leather. 

Knox, Chables, New York City, for a beaatiful White 
Otter Napped, Unfinished Hat, of superior make, 
quality and colour. 

Kbaoh, Bbob., Prague, Bohemia, for Gentleman's 
Shooting Dress complete, for superiority of woriL- 
manship and materials employed. 

KiKO, D. R., Philadelphia, Pennsylvania, for the best 
Ladies' Black Satin Riding Boots. 

XiAOBOix, F., New Orleans, Louisiana, for Coats, Vests 
and Pantaloons, for superior excellence. These arti- 
cles for taste, workmanship, and quality of materials, 
are the best in the Exhibition. 

Lanza, G., Turin, Italy, for general excellence of speci- 
mens of Sole, Bridle, and Harness Leather. 

McNebly, Philadelphia, Pennsylvania, for the general 
excellence of his specimens of Buckskins, for Pianos 
and Musical Instruments. 

Hanson, Nantes, France, for general excellence of 
Dressed Calf Skins and Boot Tops. 

HncDBB, fiwitcerland, for general excellence of his spe- 
cimens of Heavy Waxed Calf Skins, being in all 
respects a vexy superior article. 

HoRiETTON, B., Paris, France, for a case of Bibbed and 
Plain Silk Hats, made of superior plush, and requiring, 
from the novelty of their design, mudi skill in their 
manafaeture and taste in their trimmings. 

Nys and Co., Paris, France, for an excellent qiecimen of 
Ji^Mumed Leather. 

Kessel, C, Oedenburg, Hungary, for Coat and Waist- 
coat, the Coat being of the most elaborate wo^man- 
ship exhibited, and ^e Vest rranarkable for ingenuity 
of design and finish. 

Oakiobd, Cuablbs, Philadelphia, Pennsylvania, for the 
beet spodmens of Ladies' Biding Hats. These arti- 
cles are made of good materials, well mannfactured 
and tastefully trimmed. 

PsisT, DmEBR, A. St Die, France, for the general exeel- 
lence of his specimens of Wax Calf Skins. 

PiLUNG, Thomab, and Co., Glasgow, Scotland, for the 
general excellence of their specimens of Saddlers' 
Basils. 

PoLLAK, J. J., and Sons, Pragne, Bohemia, for general 
excellence of their specimens of Dressed Calf Skins 
and Reindeer Leather. 

Pbrboo, Ira, and Son, New York City, for Cravat Ties, 
Stocks and Suspenders; for good taste and superior 
workmanship. 

Phalon, £., New York City, for Hair^work in a case. 
Deserving of special mention. 

Ramsbebg and Ebebt, Georgetown, District of Co- 
lumbia, for Bnckskin Gloves, the Leather of which is 
a veiy superior article, but Gloves not well cut 

Do., do., do., for the superiority of finish, 

beaoty of colour, and general excellenoe of their spe- 
cimens of Buckskins of various colours. 
' KoGEBs, £. T., Carbon County, Pennsylvania, for a pair 
of Gentlemen's Fine Calf, Pegged, Seamless Shoes. 

Selmes, T. R., Hannibal, Missouri, (Hugh, A., and Co., 
Agents), for Gentlemen's Hunting and other Buckskin 
Gloves. A superior article. 

Shaw, Benjamin, New York City, for the best Ladiesf 
Satin Gaiter Boots, and the best Ladies' White Satin 
Slipper. 

SxTTHB and Co., Dublin, Ireland, for specimens of Bal- 
bryggan Hosiery ; for superior exeellenoe of mannfiu;- 
ture, deserving of special approbation, as the beet in 
the Exhibition. 

SoHiciDT, GoLDBKBiRa and Co., Liege, Belgium, for 
specimens of Woollen and Cotton Hose ; for superior 
mannfaotnre of Cotton Hosiery, and for excellenco of 
materials employed. 

SiMQCR, Joseph, Pesth, Hungaiy, for an Elastic Drass 
Coat — for elaborate worknumship. 

Smith, Jambb R., New York City, for the superiority of 
finish and poifection of colour of specimens of Moeqooo, 
Coloured Linings and Sheep Skins. 

JbaxH, Edmund A., New York City, for the exoeUenco'Of 
finish and colour of his Bronze Kid, and the general 
ezoeUence of his specimAns of Morooeo and Coloutd 
Sheep. 



Smcbt, C^bbbt, Cbaumont, Haut Maine, for genAal 

excellence of Wax Calf Skins, with special W^tfh 
bation. 

SusEB, H., Nantes, France, for the superior manvfteigid 
^ Waxed Calf Skins. 

TwEis, John, Germantown, Pennsylvania, for specimeoB 
of Fancy Hosiery, and Worsted ; for general exc^enaa 
of manufacture. 

Terbat, Bbothbbb, Paris, France, for Gentlemen's aad 
Ladies* Gloves, Swedish and Fan^ KM; superior in 
workmanship and quality. 

Tbuee, T., Jr., Niort, Dieux Sorres, France, for Dressed 
Chamois, Calf and Deer Skins for Gloves; aUK> aa 
assortment of Sheep-skin Gloves ; all of which are of 
superior quality. 

Trxibr, T., Jr., Niort, Dieux Serres, France, for geneal 
excellence of Glove Leather. 

Undibwood, Godfrey, and Co., Milford, Massaehnaett^ 
for the best Men's, Boys', and Children's Coarse and 
Fine Boots. 

Wolff, F., Hermanstadt, Transylvania, Austria, for n* 
periority of manu&cture of Goat and Sheep Skins. 

WoRLEN, Carl, Memmingen, Bavaria, for a Rug, mad« 
of 660 pieces of fiir, joined together in so perfect a 
manner as to form a beautiful variegated Rug. 

Wakefield MANUFAcruRiNa Comfant, Germantown, 
Pennsylvania, for Fancy Hosiery, Scarfe, &c. ; for sn- 
periority of manufacture of Fancy Worsted, and Silk 
Shirts and Drawers. The clearness of colouring and 
combination of same are considered worthy of espedai 
notice. 

Wolleb, F. £., Stolbeig, Saxony, for specimens of Cotton 
Gloves and Hosiery, and Worsted Gloves ; for excel- 
lence of manufacture. 

Winter, Archibald, New York City, for a pair of Shoea 
without seam. 

Zimmerman, Christian, Apolda, Saxe Weimar, for variooa 
Cotton and Woollen Hosiery, and Woollen Goods; for 
general excellence of manufacture ; and recommend 
the Woollen Under Garments, and Children's Tunics, 
Hoods and Caps, as worthy of especial approbation. 

Honourable Mention, 

Allbs, Philip, New York City, for Ladies' Fancy 

Embroidered Shoes and Gaiters. 
Alleobi, Antonio, Florence, Tuscany, for specimens of 

Boots and Shoes, ordinary work. 
Bradt John, New York City, for Gentlemen's fine Patent 

Leather Boots. 
Brooks, Edwin A., New York City, for a case of Gentle- 
men's and Ladies' Shoes and Boots. 
Bell, Thing, and Co., Boston, Massachusetts, for Woollen 

Under Garments and Hosiery. These goods are well 

adapted to general use. 
Brodt, H., Philadelphia, Pennsylvania, for the superi- 

ori^ of finish of his specimens of American Calf &ins 

of French finish. 
Corliss, John W., New York City, for excellent sped* 

mens of Men's and Women's Metallic Rubbers. 
Chafblle, G., Paris, France, for a veiy good case of 

Boots, Shoes, and Slippers. 
Cantrell, S., New York City, for a good variety of fine 

Shoes for Ladies, Misses and Children. 
Dblc»(-Albot, Paris, France, for a good article of Waxed 

Calfskins. 
DoFossE, Paris, France, for a veiy creditable case of 

Ladies' Boots and Shoes. 
EiSEMANN, Mater, New York City, for Men's Patent 

Leather Boots. 
FoRNO, Gio, Turin, Sardinia, for a full Dress Suit, — 

being the only articles of this kind from Italy. 
Gaurebt, C, Milhau, Auvergne, France, for an elegant 

quality of Dressed Russet and Black Calf Skins. 
Gittens, John K., Williamsburgh, New York, for trans- 
ferable Waterproof Cork Soles for Boots and Shoes. 
Gardner, O. W., Boston, Massachusetts, for Portsmouth 

Hosieiy. These goods are of excellent colour and well 

adapted for common use. / 

HiNN, John Edward, St. Louis, Missouri, for a pair of 

Men's Patent Leather Boots and Shoes ; good ordinary 

work. 
Hoessler and Sons, Rabendlein, near Chemitz, Saxony, 

lor a variety of Hosieiy, Cotton, and Thread Gloves, 

well manufactured. 
Jaokson Brothbrs, Liverpool, England, for a Satin 

Dress, Waistcoat, for ingenuity of design. 
Johnson, Brothers, and Townbsnd, Manchester, 

England, for specimens of Gloves, Hodery, &c. The 

Jury do not feel authorized in awarding a Medal, 

where manufacturers' names are not specified. 
JoNOMANS, A., Leyden, Netherhmds, for articles of Wear- 
ing Apparel ; the best exhibited fh>m Holland. 
Kbnkidt, D., Reading, Pennsylvania, for samples of 

Chemically Tanned Leather without the use of burk. 
Kaiser, G. C. F., Amsterdam, Netherlands, for Gloves 

made of various skins, such as Goat Skins, Sheep and 

Deer Skins beautifully dresKd. 
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KuTOHiN QzoBoi, New York City^ fiur a case of Men's 

ordinary Boote and Shoes. 
liAKo Pe^ New York City, for three pair of a^jasting 

Spring Boots. 
ItaoEE, P., New York City, for Gentlemen's fine Patent 

Leather Boots, rotary heel. 
MiLLKB, J. B. and Co., New York City, for a very pretty 

case of Ladies' fancy Embroidered Shoes. 
KoBsoHfiL, WiNZEVRDSD, and Co., Henmhaag on the 

Maine, for cheapness of production. 
Sew Brunswick Rubber Company, New Bnmswick, 

N. J., for ordinary specimens of Men and Women's 

Metallic Rubbers. 
I^OIBIEB, P., Chateaubriant, Loire Inferieure, France, for 

a Tcry good case of Dress Gaiter Boots and Shoea 
,Bioo and Kbaetschmar, Rima Szombath, Hungary, 

for two Hungarian Shooting Jackets, well adapted to 

a rigorous climate, but principally remarkable as a 

fancy costume. 



Stout. A. Y., and Co., New York City, for Men's stoat 

Calf Sewed Boots. 
TiAULT-EsTE, Paris, France, for a good rariety of Ladies' 

Fancy Boots, Shoes, and Slippers. 

The following articles having been overlooked by the 
Jury, the. Commissioners caused them to be exai^ed 
by competent persons who awarded to -^ 

Warming, K, Copenhagen, Denmark, for Furs, a Bronze 

Medal. 
Baker, John A., Ne^ York City, for Military a^d Fancy 

Feathers, a Bronze Medal. 

The Committee were unable to examine the following 
cases of Hats and Caps, as after several days' notice the 
cases still remained unopened :— Nos .9, Hats, KeWoggt 
J. W. ; 82, Hats, Wamoick, R. and J. ; 62, Hats, Leary 
and Co. ; 84, Hats, Degin, F. 



Jury I. 

Part of Class 19 and Class 26. — ^Tapestry, Decorative Furniture and Uphol- 
stery, including Papier-Mache, Paper Hangings, and Japanned Goods; 
Marble Ornaments and Marbleized Irons. 



WILLIAM GIBSON, Chairman. 
GEORGE PLATT, Esq. 
JOHN SARTAIN, Esq. 



Silver Medal. 

Tbench Imfebial GoTEBNiCEyT Mannfaetory of Gobelins 
and Beauyais Tapestry, for originality and great beauty 
of their spcinmens. 

BoosBS, W. G., London. Great Britain, for Superb Spe- 
cimens of Carving in Wood. 

Smith, A. J., West Farms, New York. U. S., for Novelty 
of Invention, Elegance of Design and Colour, Economy 
of Material, &c., in Two-ply Ingrain Tapestiy Carpets. 

filOTH, Dr. William, Philadelphia, U.S., for the Appli- 
cation to Useful Purposes of the Refuse Slogs of the 
Iron Reducing Furnace. 

Bronze Medal and Special Notic$, 

Bautt, Jb., Paris, France, for General Excellence of Far- 
niture. 

Bbooks, T., Brooklyn, United States, Excellence of De- 
sign and Execution of Walnut Buffet. 

Deuooubt and Co.. Paris, France, for General Excel- 
lence of Paper Hangings. 

GB0iiffTaE2fs, Eldest Son, Paris, France, for Superb Spe- 
cimens of Upholstery Goods. 

GiAOOMAzzi and Brothers, Venice, for Superb Mosaic 
Tables of Glass Marble. 

Levy, James, New York, United States, for Sculptured 
Chimney in Marble. 

Meter and Wried, Brunswick, Zollverein, for Artistic 
Japan Work. 

MiNTON, Herbert, and Co., Stoke-npon-Trcnt, Great 
Britain, for Encaustic Tiles for Flooring. 

MoTELLi, Gaetano, Milan, Italy, for Sculptured Marble 
Chimney-pice. 

BocHEFOBT and Skabben, New York, United States, for 
Carved Oak Buffet. 

Boux, Alex., New York, United States, for General Ex- 
cellence in Carved and Upholstered Fumitnie. 

St. Helen's Glass Works, Lancashire, Great Britain, 
for Enamelled Glass Windows, large size, on Rough 
Plate. 

Sallandrouzb de Lamornaix, Paris, France, for Fine 
Attbusson Tapestry and Carpets. 

Brome MedaL 

Aubanel, J., Paris, France, for Rich Auboason Carpets, 

the Garden of the Amazons. 
Aubanel, J., Paris, France, for Design and Execation by 

fine Gilding, of a laige Iron Door. . 
Bbaudouin Bbob., Paris, France, for fine Spedmens of 

Mosaics in Asphaltum. 
BioELOw Carpet Company, by H. P. Fairbanks, Boston, 

United States, for fine Specimens of Power-loom 

Brussels Carpeting. 
Bbaquenie, Alex,, Paris, ion Fine Specimens of Yelvet 

Pile Aubusson Carpeting. 
Boni-Andbea, Mihm, Italy, for Terrarcotta Chimn^ys^ 

Uk&C. 

Boi/PON, John, Pelham, New York, United States, for 
J{osaiQfWindow and Emblems on Stained Glass. 

BuLKLEY and Hbbteb, New York City, U. S., for Design 
and Workmanship of Oak Book Case. 

Bbaokebusoh and HEsriNa, Hanover, for Fine Yari- 
etics of rich Paper Hangings* 



Cabbw, John E., London, Great Britain, for Design and 

Carving of Altar Piece. 
CiANDO, G., Nice, Italy, for Fine Inkid Wood Mosaic 

Picture Tables. 
Connecticut Mabblb Company, New Haven, U. S., for 

Stained American Marbles. 
Da Fieno, G. B., Genoa, Sardinia, for Carved Console 

Table and Mirror Frames. 
Dbsfosse, Jules, Paris, France, for Large and Fine 

Tableau Decoration Paper. 
Dessoir, Jules, New York, U. S., for Itosewood Bookcase 

and Carving. 
Ellaebs, a., Boston, U. S., for Delicacy of Carving from 

the Solid, on Oak Sideboard. 
Flinn, Daniel, New Yoric City, U. S., for Self-gravi- 
tating and Pendulating Bed for the Sick. 
Gallibna, G., Turin, Sardinia, for Decorative Carving. 
Grovbteen and Truslow, New York City, U. S., for 

Japan and Pearl Inlaid Piano-Forte Case. 
Desoalzi-Campanino and Son, Genoa, Sardinia, for 

Inlaid Wood (the Ray Table). 
Gerente, a., Paris, France, for fine Specimen of Fifteenth 

Century Church Stained Glas. 
Hobb, Chables F. and Son, New York, U. S., for Design 

and Carving of Oak Extension Table. 
Hbndebson and Wionell, Laswade, Scotland, for Fine 

Velvet Pile Tapestry and Moccatt Carpeting. 
Holland, William, Warwick, England, Church Windowa, 

Stained Glass, various periods. 
Hblgeb, Cabl, DUsseldorf, Rhenish Prussia, for Fine 

Carved Ebony Writing and Work Table. 
Jennens and Bktbidoe, London, Great Britain, for 

General Excellence of Papier Mach6 Furniture. 
Jabosson, Leon, Jersey City, U. S., for the Application 

of Colours - to Clot^, by means of a Mordant for 

Decorative Purposes. 
Kino and Son, New York, U. S., for Recumbent Exten- 
sion and Wheel Chairs. 
Kennedy, John, New York, U. S., for Marble Chimney 

Style — Renaissance in low Relief. 
MoRANT and Boyd, London, Great Britain, for Furniture 

Carved and Finished in Gold. 
MoRANT and Boyd, London, Great Britain, for Rich 

Interior Decorations. 
Mathews and Stagey, New York, U. S., for Fine Painted 

Chamber Furniture. 
Nbwland, B. and Co., Philadelphia, U. S., for Good 

Design and Workmanship of Pier and Mantle Mir- 
rors. 
Plate Glass Works of Cirey db Monthbbmi, Paris, 

for Laige Mirrors of Great Brilliancy and Peifect 

Purity of Colour. 
Boohe, Edwabd, New Yoric, U. S., for Fine Specimens 

of Architectural Terra Cotta Enrichments. 
Bbquillabt, Rodssel, and Chooqueil, Paris, for Fine 

Velvet Pile Moqnet Carpets and Ti^pestiy Furniture 

Coverings. 
Binoubt, Lepbinob and Co., Paris, France, for General 

Excellence of Decorative Furnishings. 
RnrouET and Co., for Carving and Gilding of Mirror 

Frame. 
Spibbs and Son, Oxford, Great Britain, for Rich Papier 

Mach6 and Japan Table. 
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fixuBiAN Mabblb Co., New Tork, U. S., for Imitation 

' Marble Columns, Mantles, &c. 

8T9WABT, A. T. and Co., New York, U. S. for the Fine 

Specimens of Axminster Carpet mami&ctared for their 

house. 
Tbebbi, 0., Borne, Italy, for Fine Mosaic. 
ToMLiNSON, John, Ashford, Qreat Britain, for Bich 

Inlaid Tables. 
Watsok and Hodgson, New York, U. S., for Fine 

Specimens of Architectural Modelling. 
Zbeobb, F., Amsterdam, Holland, for Fine Japaa 

Screens. 
ZuBEB and Co., Rixheim, France, for fine Landscape 

Block-Printed Paper. 

fftmourdble Mention, 
Abbowbmith, Hxnrt and Abthub, London, Great 

Britain, for Artistic Picture Pannels in Cabinet. 
Berlin and Ehbman, FUrth, Bavaria, for Bevelled Edge 

Silvered Mirrors. 
Bkvington and Morbis, London, Great Britain, for 

Cocoa Nut Fibre Carpeting and Matting. 
Brat, Benjamin, Salem, Massachusetts, U. S., for a Patent 

Balance Spring Shade. 
Bknnet, C. F., St. John's, New Brunswick, for Slate for 

Building Purposes. 
Bbnelli, G., Florence, Italy, for Fine Carved Frame. 
Bangor Slate Quarries. North Wales, Great Britain, 

(by W. Dawbom.) for Laige-sized Slates of Uniform 

Texture. 
BoEge, a., Berlin, Prussia, for Fine Imitation Gold and 

and Inlaid Frames. 
Brandon, A. G., New York, U. S., for Good Specimens 

of Signs. 
Bbglon, J. B. and Co., Boston, U. S., for Good Satin 

Ground Paper-Hangings. 
Black and Gram. New York City, U. S., for Fine Speci- 
mens of Gilt Mouldings. 
Lawrence, Stone and Co., Boston, U. S., Bay State 

Mills, for Utility and Cheapness of Fine Printed Felt 

Goods. 
'Butrt, Paris, France, for Fine Ebony and Bosewood 

Celhtrets. 
Bosi, Enrico, Florence, Italy, for Antique Ebony Cabinet 

with Fine Florentine Mosaic 
BuRCKHARDT and Son, Berlin, Prussia, for Stencil Window 

Shades. 
BoETON, John, New York City, U. S., for rich embossed 

Gold Writing on Glass. 
BuBOH, P. BoDEL and Co., Paris, France, for fine Specimen 

of Dyed WooU and Paste Colours for Paper Stainers. 
Oamfbbll, Ira, New York, U. S., for Self-Acyusting 

Cottage Side Board. 
Cooper and Belcher, Camptown, U. S., for Machine 

Engraved in Union with Etched Ornamental Window 

Glass. 
CBRtSTOFOLi, Antonio, Padua, Italy, for Fine Mosaic 

Seagioli 
CiANDO, GiusEFPB, Nico, Sardinia, for Artistic Mosaic 

Wood Picture. 
CoLLONELLO, Fco., Gcnoa, Sardinia, for Mosaic Tables. 
Cabtelle, p., Paris, France, for Ingenious Applications 

of Fine Coloured Gelatine. 
CoPELAND, W. T., London, Great Britain, for Decorative 

Porcelain Slabs. 
DoRNBACK, Ferdinand, New York, U. S., for Margueterie 

Inlaid Flooring. 
Du Boix, J. G., New York City, U. S., for Varnished 

Maple and Pine Door. 
De Zurbck, J. B., Troy, U. S., for Gothic Carving. 
Daniel, Charles B., Bethlehem, U. S., for Blue Moun- 
tain Slate for lioofing. 
Dbmeure, Mauritz, and Co., New York City, U. S., for 

Design and Castings of French Iron Bedstesui. 
Derndinoee, j. A., Sohler and Co., Ofienburg, Baden, 

for Artistic Etched Enamelled Glass. 
Descalei-Campanino and Son, Genoa, Italy, for Imita- 
tion Turtle-shell Furniture. 
Eshwind, John, New York City, U. S., for Mechanical 

Action in Furniture. 
Feilhammer, F. a., Briinn, Austria, for Ornamental Gold 

Lettering on Glass. 
Flalsix, Matet, Seine Inferieure, France, for Stained 

Glass Picture. 
Plbischmann, C. W., Nuremberg, Zollverein, for Papier 

Mach6 Composition Casting. 
Franzi, Giuseppe, MiUn, Lombardy, for Carved Stone 

Furniture. 
FoNTANA, PiBiRo, Carrara, Italy, for Fine Marble Vases. 
Falcini, Bros., Florence, Italy, for Bich Inlaid Antique 

Furniture. 
Farley, H. T., New York. U. S., for Works in Scagliola. 
Ferris and Taber, New York City, U. S., for Sculptured 

Marble Chimney Pieces. 
Freund and Mn.rJER, New York City, U. S., for Ligneous 

Marble. 



Febon, j. F., Paris, Fnnoe, for Twisted and Inlaid Stai^ 

Bail. 
Francebchini, Francesco, Pisa, Italy, for Bustic Funii* 

ture. 
Flktcheb, John, Cork, Ireland, for National Shamrock 

Table. 
Fleitman, Herman, Cologne, Prussia* for Hand Modelled 

Flower Springs and Machine Gilt Mouldings. 
Golder, a., and Son, Baltimore, U. S., for Fine Variety 

of Paper Hangings. 
Gillies, T. S., New York City, U. S., for Centripetal 

Spring Chairs. 
Gobi, Otiaviano, New York City, U. S., for Plain 

Yariegated Marble Chimney. 
Gutot, Paris, France, for Bnhl and Ebony Wind 

Cellarets. 
Graves, Bobert, Brooklyn, U. S., for Good Oak Paper 

Hangings. 
Goodridge, T. W., New York City, U. S., for Works of 

Utility in Soapetone. 
Garassino, T., Savona, Italy, for Fine Mosaic Wood 

Pictures. 
Gabtwaith, Bobert, New York City, U. S., form Imita- 
tions of Woods and Marbles. 
GoGGAN, CoRNEUDS, Dublin, Ireland, for fine Artistie 

Carving in Bog Wood. 
Garassino, T., &ivona» Italy, for fine Carved Frame. 
Gamelkoorn, B. j., Amheim, Holland, for Carving in 

Ebony. 
Htdeville Slate Company, Vermont, U. S., for fine 

quality of Boofing Slates. 
Heinz, GorrHOLo, Johanngeorgenstadt, Saxony, for Inlaid 

Pearl Fumitnre. 
Hdtchings, E. W., New York City, U. S., for Carved 

and Gilded Furniture. 
Hunter, A., Demerara, for Mosaic Table of 138 Native 

Woods. 
Howlett, William, London, Great Britain, for fine Spe- 
cimens of Block Cutting and Paper Hanging?* 
Henderson and Co., Durham, England, for fine Specimens 

pf Wilton, Brussels and Venetian Carpeting. 
Hills, Anna M., St. Louis, Missouri, for Bich Em- 
broidered Chair. 
Harmington, W. j., New York City, U. S., for good 

Ornamental Panel Lights and Borderings ot Stained 

Glass. 
Halupax, N., BuffUo, U. S., for Design and Carving of 

Melodeon Case. 
Hart, Ware and Co. Philadelphia, U.S., for well Finished 

Japan Furniture. 
Hebter, Gustav, New York City, U. S. for fine Carring 

on Oak Buffet. 
Hyde, J. L., New York City, U, S., for Specimens of 

Inlaid Japanned Ware. 
Holland, Willlam, Warwick, Great Britain, for Gbss 

Marble Table Top. 
Hodldsworth, j. and Co., Manchester, Great Britain, 

for the Upholsteiy, Design, &o, exhibiting their fime 

goods. 
Hale, Frederick, and Co., New York City, U. S., for 

brilliant Gold Lettering on Glass. 
HuKTTER and Osterhadsen, Nuremberg, Zollverein, for 

good samples of Cheap Framed and Silvered Looking 

Glasses. 
Jewbt, John and Son, New York City, for good quality 

Printed Floor Cloths. 
Jegel and Schwartz, Solenhofen, Bavaria, for Mosaic 

Flooring, ^m their lithographic stone quarries. 
Jones, Arthur and Co., Dublin, Ireland, for Carved 

Devonport Writing Table, of Irish Bog Yew. 
James, Henry William, Camden Town, London, Great 

Britain, Machine Ornameutod and Enamelled Window 

Glass. 
Irvine, Colonel, Canada Quebec, for a Maple Table 

Top, decorated with the natural leaves. 
Kdcbal and Staples, Illinois, U. S., for fine Specimens 

of American Veneers. 
Kuoler, j. N., GUns, Hungary, for Modelling in Terra 

Cotta. 
Kerry, J. H., New York, U. S., for Hand-painted Marble 

Paper Hangings. 
Keltt and Ferguson, New York City, U. S., for Painted 

Window Shades. 
KiNGSLAND, Richard and Co., New York City, U. S., for 

fine design and execution of large Composition Gold 

Frame. 
Lecun and Co., Paris, France, for fine Specimens of 

Carpet Rugs and Footmats. 
Laning, W. M., Baltimore, U. S., for good Script Sign 

Writing. 
-Lange, G., Erben, 01»erammergau, Bavaria, Germany, 

for fine Carving in Wood. 
Lahoche, P. J., Paris, France, for superb Ormolu and 

Decorated Porcelain Toilet Tables. 
Lanfeltd, G. a., Berlin, Prussia, for fine Gilt Mouldings 

and Composition Ornaments. 
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It^TELLA, EiTfHDfiA, "Scw YcfA, U. S., for Bncsoitie 

Painting. 
lijm, loifACius, Fhiladelphifty XT. S., for stained Fnmi- 

ture. 
LowxLL CoxPAirr, Lowiell, MaanchnsettB, XT. S, fine 

yarietiesof Sply Power-loom Carpeting. 
IiONl>ON and Penzance SEBPEirmnB Mabblb Compaht, 

for Norman-Ootliic Baptismal Font 
HouBOBAU, J. C, Paris, Fiance, for fine samples of rich 

Furniture Corering. 
MoBOAT, Paris, France, for rich Spedmens of iTapestiy 

for Furniture Coverings. 
Hateb, T. J. and J., Longpoit, Great Britain, for Poite- 

lain Table Tops and Decorated Slabs. 
MoBANT and Botd, London, Great Britain, for tbe 

design and execution of Carved and Gilded Console 

Table Mirror Frame. 
HoBANT and Botd, London, Great Britain, fbr fine Inlaid 

Coloured Wood Flowers on Cabinet Tables, &c. 
3iBS8, L. and Co., Brandenburg, Prussia, for fine variety 

of Gilt Frame Moulding. 
HsTZ, A., Luxemburg, Belgium, for combination of 

Wood and Iron in Furniture. 
HosAio Slate Comfant (by J. T. Smith, New Tork), 

Kew York City, IT. S., for fine Specimens of Coloured 

Slate. 
l£iOHiL^ E. L., Kew Orleans, IT. 8., for Embroidered 

Chair. 
HoBOAir, Jambs, Quebec, Canada, for Design and Cutting 

Stone Front 
HiNTON, Hebbebi and Co., Stoke-upon-Trent, Great Bri- 
tain, for Mnnd decorations. 
Heboheb, James, New York City, U. S^ for good Styes 

and preparation of Frame Mouldings. 
HoBANT and Botd, London, Great Britain, for fine 

Imitation Florentine Mosaic Table Tops and Panels. 
HoBANT and Botd, London, Great Britam, for Imitation 

Bronze Furniture. 
HoBOANT, E., Guinea, France, for fine Transparent 

Painting. 
Haeb, J., Clichy, France, for Oxnamentil Glass mountings 
• for Doors. 

Habtin, Ovide, Paris, France, for Iron Castings for Fur- 
niture and Decorations. 
HoBTH Biveb Minino Cohpakt, it. B., for Worked 

Specimens of American Marble. 
KovABo, L., Genoa, Italy, for elegant light Chairs in 

Gold. 
CNbil, Newark, New Jersey, IT. S., for Medianical Aim 

Chair. 
Onbida Comkukut, New York, U. S., for Bostic Garden 

Furniture. 
Fhiladelfhia Sohool ov DEBXGir, IT. S., Misses J. 

Speakman, S. Baymond, M. Knight and C. Cowen, 

pupils, fot Inventive !nute displayed in their Spe- 
cimens. 
PkEKiNB and Smith, New Bedford, IT. S., for viiDiety of 

good Paper Hanging. 
Faoohiani, F., Florence, Italy for Sculptured Marble 

Chimney Piece. 
Fbioes, Widow L. J., Amheim, Netherlands, for the 

Manu&cture of Carpets from Cow Hair. 
Quasi, F., Leipeic, Saxony, for Fine Printed Oil Cloths. 
BoTAL Ibon Foundbt, Berlin, Prussia for Design and 

Casting of Baptlmnal Font 
--Einoubt, Le Prince and M aeoottb, Paris and New York 

City, U. S., for beauty of Carving <m Oak Sideboard. 
BoHLiK, L., Prague, Bohemia., for a fine Artificial 

Marble Composition. 
Bambaueb, Johann G., Hallstadt, Austria, for fine Spe- 
cimens of Variegated Marble. 
Bad and Co., Gdppingen, Wurtemberg, Zollverein, for 

Japan Furniture. 
Boxbubt Mibbob Mabblb Compant, Massachusetts, IJJ9., 

for Glass Mari>le Mantels. 
BiNouET, Le Pbzncb and Co., Puis, France, for fine 

Buhl Work. 



Salm, Pbin€S Yoir, Ylenna, Austria^ for iMgii ad 

Casting of Candelabra. 
Stephenson, Maitlda C, Brooklyn, XT. S., fot tlipedmmg 

in the Eariy Style Stamed Glass. 
, British Guiana, for Characteristic f Mmes, with 

13 Native Woods of Britidi Guiana. 
SoHDTSs, L. W., Utrecht, HoUand, for Article of Deeonh 

tive Utility in Zinc 
Sohbedeb, £. J. and Co., New York Citf> U. 8., for 

Ornamented Window Shades. 
SoLMS, Count, Bunth (Ghu» Works), Prussia, tor a gtiod 

quantity of Coloured Glass. 
Salamakdeb Mabblb Company, New Yolk City, U. S., 

for Imitation Marbles on Iron. 
SuTOUFFE, Ibheewooj>, Birmingham, Grtat Britain, for 

General Excellence in Papier Mach£ and Japan Ware. 
Shoolbbbd, LovsBiDca and Shooimeebd, Wolverhampton^ 

Great Britain, for fine Japan Ware. 
Bhaituok, Daniei. W. G., Boston, U.S., for Sdiooi Deefa. 
Solomon and Habt, New York City, U. S., for Uphol- 

steiy Design and Ornament, to display their goods. 
Thompson, David, Dundee, Scotland, for good styles and 

qualities of Carpeting and Bugs. 
Tbot Cabpbt Mills, Troy, U. S., for good Spedmens of 

Cut Velvet Tapestry Carpeting. 
Tbsbbi, 0., Bome, Italy, for polished Oriental Granite 

Column and Sculptured Caps. 
ToBSEONO, G., Genoa, Italy, for two rich Wood Gured, 

(Hided and Coper-lined Vases, in low relief. 
Tatlob and Pobteb, Pennsylvania, United States, for 

large specimens of Framed Slates. 
Thomas Bbos., New York City, United States, for Osr-' 
. toon Rer Decorations. 
Tbonohon, Paris, France, for Iron Furniture. 
YoLKEBT, Chbisiopheb, New York City, United Ststei^ 

for Inlaid Flower Panels in Stained Wood. 
Yallanoe, John, Matlock, Great Britain, for rich Infadd 

Marble and Spar Tables. 
Vandbnbebo, J., Leyden, Holland, for Cloth [and Gold 

Paper Hangings. 
ViEiLLE MoNTAONE ZiNO Cct^ANT, France, for artldea of 

Decorative Utility. 
VosB, Emblie de, Apenrade, Schleswig, Germany, for ft 

clever Handwrought Carpet, of great merit 
Vallbt and Co^ Forback, for Coloured Glass of many 

tints. 
VooELiN and Co., Constance^ Switzerland, for Vehti 

Paper Hangings. 
WiNSLow, S., New York City, United States, for carvad 

specimen of Caen Stone. 
WiLLABO, Samuel, Troy, United States, for a portiUe 

Tent and Bed Frame. 
Wbioht, Miss Gebtbudb, Derry, Ireland, for^Wood Garr« 

ing. 
Weolin, D., Berne, Switzerland, for Carved Tables. 
Walkeb, D., and Co., Newark, United State^, for Sell^ 

rocking Cradle. 
Winteb and Co., Newark, United States, for Works ia 

Terra Cotta. 
Wintebbottom, Abohibald, Manchester, Great Britain, 

for Variety of Cloth and Metal Ground Paper Hang- 
ings. 
Walleb and Keeps, New York, for Dedgn and Ezecation 

of Large Mirror Frame. 
ZoBA, G., Turin, Italy, for a Bidi Greek Chair carved, &a. 

in Gold. 
Zamfini Luioi, Florence, Italy, for Japan Furniture. 
Zollezzi. Stefano, and Son, Italy, for polished Slate 

Tables and Tiles. 
KuoLEB, J. G., Inventor, Numbeig. > 
SoHELHOBN, S., Designer, do. I 
Thiemb, £., Modeller, do. C 

Kleit and Co., Executors, do. J 

For Design and Execution of the Iron Case containing 
Contributions from Nurembeig. 
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Jury I a. 

Ihrt of Class 19 and Qass 20.— Lace, Sewed and Tamboured MnsKns, 
Embroidery, Fringes, Fancy, and Industrial Works. 

JOHN BECK, "Ebq., Chairmin. 
SAML. R DOWNSB, EiQ. 
A. KUNZLER. Esq. 
TH08. LOWNDES, &q. 



JBrorue Medal. 

AmnoN, MkB Bllen, LoaSsHlle, Eentttekr, P&tdiwak 

QoUt; "Henry CUy." 
Adamb, Mi58 JAn, Strabane, Ireland, Laoe Searf of im- 

bleached Linen Thread . 
AiBiB, BaoADmnrr, and Co., Manchester, Englaad, Mo- 
hair, Alpaca^ and other Braids. 
BuLPiN, OioBoi, New York, Embroidered Clcaka and 

Mantillaa. 
BiODiB, Gio., New York, Embroidered Cloaks and Man- 
tillaa. 
Bill, MoLTmrz, New York, two Embroidered YelTet 

Cloaks. 
Bbmhut and Co., Prahk, New York, aVelTot Goakand 

embroidered Silk Mantles. 
Bbdsall, Haskbll, and Co., New Yori:, Imbroidei«d 

Bridal Basket,— In£ant'8 Clothing. 
Babvrtt and Soir, L. C, Nottingham, England, Wroaght 

'Silk Laces. 
Belshaw, Mabl& Louisa, Bedford ATenne, Brooklym, 

Embroidery on Worsted and Silk. 
Bmo, Mrs., 82 yean old, Scotland, pair worsted knitted 

Hose. 
BoBHLKR and Son, F. L., Planen, Saxony, Embroidered 

Handkerchiefs. 
Beboeb, Madame, Brussels, Nymph Corsets. 
Bertraitd, Fberes, and Hbnbi, Paris, Emboidered Hand- 
kerchiefs. 
BoucHABD, J. B., Madame, St. Valliere, Canada, Coun- 
terpane and knitted Linen Counterpane. 
GoLSiCAN, Mabt Ann, Mrs., Frankfort, Kentucky, three 

Patchwork Quilts, with special commendation. 
Clabks, Mrs., G. P., Detroit, Michigan, Gold and Worsted 

Embroidery; subject^ " King David playing on a 

Golden Harp." 
Cuffs, Mrs. Mabt C, Now York, a case of Bonnets, with 

.i9>eoial commendation for elegance of form and neat 

workmanship. 
Clbabt, Min Masqarw, Clonmel, Lreland, Berlin Wool 

Embroidery. 
CoMTouB, FniDXBio, Pariflj, vaiioQa artides of wearing 

appareL 
CkuiFKBi, E^ Paris, Glores. 
I^umiMeND, M. J., New York, Gold Embroidered Bega- 

lias, with special commendation. 
Bar, Latisu, Woprsted Embroid(ery~'< the Lord's 

Supper." 
J^OBBow, Mia Habboet (eight years old), Crotchet Table 

Cover. 
DmiABWT, Mrs. M. W., New York, Demonstratiye Scale 

for dress fitting; with lepecial commendation. 
ToTL, Madame, London, Embroidered Screen. 
D'Amblt and Co., Stuttgart, Corsets without seams. 
Dbbennb, Sofhh, Bmasela, Bmssels Lace Fabrics, with 

. special commendation. 
DucLT, Madame, Paris, Embroidered Silk Kobes. 
DxnrroH, Miss Eliza. Montreal, Knitted Cradle Quilt. 
Bnsois, Mrs. M. D., Silk Yelvet Bed Quilt, composed of 

5,812 pieces. 
Sdbnbtuok and Co.» Annaberg, Saxony, Gimp, Trim-. 

XvERAiBT, Julib, Brussels, Brussels Lace Fabrics. 

Fdbbut and Sows, Jambs, Dublin, guipure and applique 
Limerick Liace.. 

FttBsssB, F., Eibenstock, Saxony, Laces. 

FiOKBR, J., Rbbnhabd, Annabcig, Saxony, Crotchet 
Table Covers. 

Fabian, J. G., Bantxen, Sacony, Woollen Hosiery. 

Gkndt, John N., New York, Children's Embroidered 
. Clothes, with special commendation. 

Gakdneb, 0. W., Boston, WooUea Hosiery. 

CbriKNS, Mis. Esbbcoa, Philadelphia, Patent Demonstra- 
tive Saiile for cutting Ladies' Dresses, with special 
commendation. 

QxKDr, John N., New York, fine split Straw Hats. 

QuiLLBMOT, BaoorBBBS, Paris, Coach and Livery Laces. 

Gantillon, C. B., Lyons, specimens of Black Lace Articles. 

Globenskt, Miss, Lachine, Canada;, complete set of 
Embroidery for Furniture. 

Qbddes, Rev. J. G., Hamilton, Canada, Berlin Wool 
Carpet. 

F 



HooBBOOM, Hblbv, Gsstletown, New Yoik, Bmbroiderad 

Bftadeloth Table Cover. 
Hbbbst, Mabt L G., New York, Fine Embroideif 

in Gold and Silver, with special oommendatioo. 
Hmbsb, Madame, Y. G. L., Knitted Bed QuUt, with ^i«> 

cial commendation. 
Habdobp, Mrs. W., Silk BHkbrodery ** Washlngtrni," aaU 

"!nie Virgin Mary." 
HiOGDrs and Co., J<mK, Dablin, Laos Berthe md 

CoUat. 
Hall, J. and J., Thread and Silk Hosiery. 
Hblwbq, Hans, Buehhols, Saxony, White Sewingiad 

Ball Fringes. 
Hibtbl, Albbbt, Leipsic, Saxony, Worsted Bmbtoidetx, 

with special commendation. 
Johnston, Bbothebs, and Townbend, Mandieator, Id^* 

land, specimens of Children's Cotton Hose and 

Gloves. 
JocjBDAN and Co., Paris, specimens of Black Laee Arti- 
cles. 
JouviN and Co., Ybutb X., Pyuria, specimeos of sapeifina 

Gloves. 
JoBiN, Madame J. B., Quebec, Knitted WooUen 0t«r 

Seeks. 
Kbtcham, Miss M. C, New York, Bsd Qoilt, omamenied 

with Worked Flowers. 
LossiN, Mabtha, AUbama, Embroidered Centre-table 

Cover. 
L ambkb t and Bubt, Limerick, specimens of Limerick 

Laces. 
Ladtneb, Lewis, Scheibenberg, Saxony, Curtidn Fringea. 
Lbfebubb, Ado., Paris, specimens of rich Thread Laoo 

Articles. 
LuTTEB, T. J., St. Gall, Switzerland, Embroidered Cur 

tains. 
MoBOAN, A. and F., New York, Embroidered Bed Quilt. 
Miles and Cablook, Bridgeport, Connecticut, specimens 

of Coach Laces, Tassels, and Carriage Trimmings. 
Mabaoaibo, Naixvb of, Yeneznelay Two Emlm>iderid 

Handkerchiefs. 
MoNbsbie, Annib, Worsted Embroideiy — snlgeol^ 

"Esther before Ahasuerus." 
HuNBOEand Co., Aubbd, New York, B^ Embiol> 

dered Clothes. 
Maunt, Madamb J., New York, Indies' CorMts. 
McDonald and Co., D. and J., Gla^^w, Great Britain, 

Toilet Cover. 
Manlet, Mrs., Blackrock, Cork, Ireland, speeimens of 

Guipure Lace. 
MoBOAT, Paris, samples of Embroidered Tapestiy. 
Milon, Ain§, Paris, Silk Hosiery. 
Mabtbl» Mile. P., St Ambroise, Canada, Laee Caps and 

Collars. 
MoGbath, Jamsb, Qnebee, Berlin Wool Carpet. 
Nbwbtadt, Emilt, New Yoric, Silk Embroidery, ** Waab- 

ington on Horseback." 
Nathan, Beeb, TRSFouesBand Mat, Paris, Ladies' and 

Men's Kid and Silk Gloves. 
PuBDT, Maby W., New York, White Cambric QbIU^ 

Embroidered. 
Paulsen, Chablottb, Hamburg, Worsted Smbroiderod 

Cushion. 
Pboohasca, W., Prague, Bohemia, Two Mosaic and Ba- 

broidered Table Covers. 
Bobebts, Peteb, New York, In&nt's Lace Bobe and 

Cap. 
Boobbs and Co., P. L., New York, Children's Embcni- 

dered Clothing, with special commendation. 
BouQDETrE, ParLs, Kid Gloves. 
Bolfh, Jonas, Nottingham, England, Lnitatlon Bmsaab 

Point Lace. 
Reid, Mrs. John, Knitted Quilt 
Slote, Obiana, New York, Silk and Worsted Embroi* 

dery, " The Last Supper," with special commendation* 
Scott, Isidor, 11 years of age. Worsted and ikad Em* 

broidered Cap and Slippers. 
Seoowick Theodobe, very small and fine specimens of 

Worsted Knitting. 
SuMMEBs, Mrs. S. F., Worsted Embroidery speoimflOa 

"A Buffalo." 
Sallenbaoh, Mrs. Babbaka, New York, Cms of 

Corsets. 
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finofONS, WnjiAV, New York, Case of Bonnets, with 
special commendation for fineness and even finish. 

Stuart, Mrs. H., New York, Case of Dress Caps. 

Saxton, Alfred, Nottingham, England, Cotton Laces. 

81BTIRS of Mkrot, Kinsale, County Cork, Ireland, Vest- 
ments, Bmbroiderj, Flowers, Lace, &o. 

80HARFF, BoBERT, Brieg, Silesia, Silk and Worsted 
Borders, Tassels, and Qimps for Carriages. 

finoHER and Co., Carlsmhe, Baden, Corsets without 



Suohbl-Damas, Thiiy, Bhone, Fine Corsets without 



80HLJEPFER, Schlatter and Co., Si Qall, Switzerland, 
Embroidered Curtains. 

ScAHEU-WiLD, Casper, St. Gall, Switzerland, richly 
Embroidered Table-cover, with special commendation 
for the beauty of the design. 

^iLT and Dexter, New York, Silk Fringe and Tassels. 

Tatlor, S. T., New York, Original plan and patterns for 
cutting Ladies' Dressea 

9WIB8, JoHK, Qermantown, Fancy Woollen Hosiery. 

Tailbouis, E., Paris, Silk Thread and Woollen Gloves. 

Tebsada, Franobboo, Genoa, Embroidered Handker- 
chiefe, with special commendation for tiie design and 
work. 

Thomfbok, Miss Ejlte, Toronto, rose-point Lace Collar. 

Tetu, J., BertMer, Canada, Woollen Night-caps. 

Thompson, Mrs., Quebec, Baby's Knitted Dress, in 
crotchet work. 

YooLB, GsoRaE, New York, specimens of Gold Embroi- 
dery. 

TooRHES, Mrs., Lace Collar and Muslin Embroidery. 

Wasok, Mrs. M., Somerville, Massachusetts,, two pieces, 
Worsted Embroidery. 

Wakefield Manufaoturino Coicpaht, Germantown 
Pennsylvania, specimens fancy Hosiery, Silk Shirta 
and Drawers. 

Wiloox, John, New York, Worsted Bmbroideiy Con- 
vention of Artists in the Vatican. 



Williams, Mrs. Jas., Dublin, Berlin Wool Pietoxo of 
"HerMiyesty." 

WoLTER, F. E., StoUbeig, Cotton Hosiery, 

Werlt and Co., Robert, Ba8-lfr4ue, France, fine oorsetg 
without seams. 

Ward, Mrs. Anna, View Giant's Causeway in Needle- 
work, special commendation. 

ZiMMERMANN and SoK, CHRISTIAN, Apolda^ Saxe-Weimar, 
Woollen Hosiery. 

Ronourahle Mentum. 

AuBB, Madame, Canada, specimens Woollen Stockings. 
Behr, G. F., Chenmitz, Saxony, variety of Silk Gloves. 
BouRRT, D'lvBRNOiB and Co., St. Gall, Switzeriand, Em- 
broidered Lace Curtains and fine Muslins. 
CoDTURE, Madame, St. Ambroise^ Knitted Woolta 

Stockings. 
Geuoh, Madame, Canada, Woollen Hosiery. 
Hollander, Mrs. Maria T., Boston, Children's Clothing. 
HoLDXN and Co.^ John, Be]fiuBt> Embroidered C^s and 

Froc kBodies. 
Industrial Poor Sobooi^ Cork, Crotchet Work. 
Kohrbutter, Fbux, St. Gall, Switzerland, Embroidered 

Handkerchiefs. 
Kino, Carl, New York, Straw Kat in case iB8. 
Isaacs, Mrs. Lton, white Embroidered Opera Bonnet 

white Blonde Bonnet. 
LuTTER, T. G., Switzerland, Embroidered Handker* 

diiefs. 
Maodonald and Co., D. and J., Glaagow, case of Embroi- 

deiy. 
Mezbiti, Miss, New York, Worsted Work. 
MoBride, Mart A., New York, Embroidery— ''Labio^ 

Rebecca and Jacob." 
BoBLSB, F., Graslitz, Bohemia, Handkerchiefs. 
Wilson, PxTBBy New YoriL, specimens Indian Embroi* 

deiy. 



Sub-Jury la. — Ladies Garments, Cloaks, Shirts, &c. 



Jurors, 

ANN S. STEPHENS. 

E. 8. SHAILER 

MARTHA E. WINTERBOTHEM. 



Gentlemen, — We hare examined those Departments of 
the Crystal Palace assigned to our Committee for inspec- 
tion repeatedly, and with the greatest desire to form an 
impartial judgment 

In the United States Department we have made no 
awards for articles not pro?en to our entire satisfaction 
as worthy, and made, not only in this country, but in 
most cases at the manufiictories of the persons exhi- 
biting. This proof we have obtained in person wherever 
a doubt arose. 

If some degree of liberality has been exercised in 
awarding the Mghest prizes in this and some other de- 
partments upon which female talent and labour has been 
expended, it is from an honest, and, we believe, proper 
desire to encourage those enterprizes that give dignity 
and value to female labour, and because the average of 
merit is so great that we could not justly pass by so many 
beautiful specimens of art, honourable alike to our own 
sex and country, with stinted praise. 

With a strong desire for the encouragement of our own 
8ex in those pursuits proper to the feminine character, we 
respectfully recommend that the " Shirt Sewers' Union," 
in addition to any awards that may be made by this or 
other Committees, receive a silver medal, as a mark of 
special honour and expression of warm sympathy in their 
struggles for success. 

Silver Medal, 
Shirt Sewers' Union, as a mark of special honour and 
expression of warm sympathy in their struggles for 
success. 
Van Skellin, F. 889, Broadway, New York City, for the 
invention of various Dyes exhibited in Ajrtificial 
Flowers, by which materials the leaves and petals 
receive tints of the natural flowers they represent. 
Bronte Medal. 
Brunvri, Miss Maria, Waterford, Ireland, Landscapes 

in Cut Paper. 
CiVAiTB, Madame, 64, White-street, New York, for Head 
Dresses of Artificial Flowers, and an Artificial Rose 
Clock, with "special approbation;" for the Basket of 
Artificial Flowers, with ** particular mention "* for some 
beautiful Lilacs which the Basket contains. 
Dat, MisB, Dublin, Ireland, for Bai^ets and Bouquets of 
^rish Seaweed. 



Green, George T., 1 Astor House, New York, for aa 
elaborately Embroidered Shirt, with "special appro- 
bation" for the great beauty of the Embroidery. 

Guillaihb and Korn, 101 William Street, New York, 
for a Case of Artificial Flowers. 

Gray, Mrs., 11 Clinton-street, Brooklyn, for a Case of 
Shell Flowers, with '' special approbation" for the ex- 
traordinary and delicate beauty of the Orange Blossoms 
in the Basket. 

Hates, Graio and Co., Louisville, Kentucky, for 
Children's Hats. 

HioKocK, Mrs. Westlet, for a Case of Wax Fruit and 
Flowers. 

Long, Georoe, Longwater, High-Wycombe, England, for 
a Case of Lace Straw Hats. 

Leiohton, Charles, 16 Park Place, New York, for a 
Plaited Bosom. 

NicoLL, George, Genin's Bazaar, New York, LadieiT 
Boots and Shoes, with " special approbation" for work* 
manship. 

PAiaiBR and Farr, Mesdames, 459 Broadway, New Yorl^ 
for a Dressing Gown of Chinese Silk, with '^ special 
approbation" for the Sewmg on Shirts. 

Read, Mrs. Sarah Ann, 8 Leroy Street, New York, for 
a Wreath of Pearl Flowers, with "special approbation* 
for Wax Fruit and Flowers. 

Bevt, St., 88 Lispenard-street, New York, for Feathers 
in " Genin's Case," with ** special commendation" for 
tiie graceful sweep of his feathers, and the beautiful 
delicacy with which his ostrich plumes are tipped with 
marabouts. 

The Shirt Sewers' Union, New York, for a Case <^ 
Shirts, with " special approbation for Fine Sewing." 

The Children of the School or the Ursulins Con- 
vent, Kinsale, Ireland, for Feather Flowers. 

Van Skelline, F., 889 Broadway, New York, for a 
Wreath of Artificial Flowers and Fruit, with leather 
surrounding case. 

Van Houten, Mrs., 82 Nassau Street, New York, for a 
PUiited Shirt Bosom, with "special approbation" for 
the frilled bosom. 

Van Skelline, Mrs. F., 889 Broadway, fbr Artificial 
Flowers, in pots, and for the perfect imitation of a toft 
of dandelion ruhning to seed. 



Digitized by 



Google 



37 



H(mourdbU Mention, 

CiVAiTB, Madame, 64 White-street, New York^ for the 
ingenuity oi deidgn of Artificial Boee Clock. 



HiOKooK, Mn. Westlet, for a Centre Flower, in a Case 

of Wax, Fruit and Flowere. 
Leiohton, Chables, 16 Paik-plaoe, Kew York, for Fine 

Sewing on a Shirt Boeom. 



Jury J. 

Classes 21 and 22. — Cutlery and Edge Tools. Iron, Brass, Pewter, and General 
Hardware, including Lamps, Chandeliers, and Kitchen Fumitiure. 



Jurors, 

MATTHIAS STRATTON, Esq., Philadelphia, Chairman. 
JOSEPH C. DILKS, Esq., 82, Catherine Street, Secretary. 



ROBERT S. LTJQUER, Esq , 122, Pearl Street 

CHAS. TOLLNER, Esq., 221, Broadway. 

Pbop. E. K. HORSPORD, Esq., Cambridge, Mass. 

J. n. CHEVALIER, Esq., 860, Broadway. 

A. STRATTON, Esq., 91, Pulton Street, Brooklyn. 

D. C. HALSTED, Esq., 119, Maiden Lane. 

Silver Medal. 

COBNEiJUS, Bakeb and Co., Phihidelphia^ for the great 

variety and best display of Gas Chandeliers, &c. 
Day and Newell, 689 Broadway, New York, for the 

originality, safety and durability of the Parautoptic 

Bank Lock. 
Japt, Bbothebs and Laiauce, Beaucourt, Mance, France, 

for the superior quality and beauty of finish of their 

enamelled and tinned Wrought Iron Ware, and new 

and peculiar proc^ in manufiusturing. 
Heneelet, a. and Sons, West Troy, New York, for a 

Peal of Bells, also Factory and Steamboat Bells. 
Kew Enolani) Screw Compant, ProTidence, Rhode 

Island, for improvement in manufiicturing Gimlet and 

Pattern Screws, superiority of finish, and excellence of 

workmanship. 
Bhebwood and Fitzgerald, Gold-street, New York, for 

unqualified excellence of the " Invulnerable Reservoir 

Safe " as proof against fire, with more than OTdinaiy 

token of special approbation. 
Smoox, Pembebton and Sons, Birmingham, England, 

A. Fielder, Platt-street, New York, Agent, for the 

best display and great variety of brass Cabinet Goods, 

comprising Curtain Bands, Hinges, Bell Pulls, Door 

Springs, &c. 
^ha CoLLiNB Company, Hartford, Connecticut, for 

general excellence and superiority of finish in the 

manu&cture of Axes, Adzes, Cleavers, and other heavy 

edge tools. 
The Steele and Johnson MANUFAoruRiNa Coxpant, 

Waterbury, Connecticut, for the great variety and best 

display of Metal Buttons. 
The SocixrT or La Yixlle Montaone, Rue Richer, 

Paris, for the various Fancy Groups and Articles in 

Zinc, Zinc Statuettes, ftc. 

Bronze Medal, with Special Approbation, 
Gabside, John, Newark, New Jersey, for general excel- 
lence in the manu&cture of Table Cutlery. 
Harsh. Brothers & Co., Pond Works, Sheffield, Eng- 
land, for general excellence and superiority of finish in 
their extensive assortment of Outlay, Saws, Edge 
Tools, ^ Ac . 

Bronse Medal. 

Baker, Willlah, Allen-street, London, for a rery fine 
exhibition of superior finished Awls, Bodkins, Brads, 
ftc of various kinds. 

Barnes, Charles L., New York City, for a new Expan- 
sion Bitt for boring wood, requiring but three bitts to 
bore from quarter inch to two inches, and to bore any 
size intermediate by expansion of the outer cutter <^ 
the bitt 

Bleokxann, John E., Ronsderf, Renish Prussia, for supe- 
riority of finish in the manufacture of general Hard- 



Clark, Thomas and Charles and Co., Wolverhampton, 

England, for the well known superiority of their Cast 

Iron Hollow Ware, 
CoNNEBSE, Charles A. and Co., Norwich, Connecticut, 

for superiority of finish in the manu&ctnre of Screw 

Augers and Auger Bitts. 
Cresson, William P. and Co., Philadelphia, for various 

tinned and enamelled CoUinaiy and Household 

ArUdes. 



B. S. ARNOLD, Esq., 19, Courtland Street. 
SAMUEL COULTER, Esq., 221, Pearl Street. 
H. A. HURXTHAL, Esq., Mobile. 
T. E. RADCLIFF, Esq., 23, Courtland Street 
ALBERT S. LEE, Esq., 87, Maiden Lane. 
LEONARD M. RUST, Esq. 

Cttnninoham and Daggett, Cincinnati, Ohio, for supe- 
riority of finish in Drawing-knives and Coopers' TOOI0 
generally. 

Dittmar, Brothers, Heilbronn, Wurtemberg, for sope- 
rior patent Razor and Razors Strops. 

Eagle Works, West Winsted, Connecticut, for supe- 
riority of finish in the manufacture of Table Cutlery. 

Elliot, Joseph, Hollis Croft, Sheffield, Enghmd, for 
general excellence in the manufacture of Razors. 

Henckels, J. A., Berlin and Solingen, Prussia, for fine 
Specimens of Cutlery, manufactured firom the refined 
steel of the Liegen Smelting Woiks. 

Hodgetts, Taylor and Hodgeits, New York City, for 
the finest Specimen of Planished Ware and Water 
Coolera. 

Hooper, Thaoher and Co., Broadway, New York City, 
for the Iron Railing around the Statuary of Thor* 
waldsen, in the Crystal Palace. 

Houston, Daniel, New York Cily, for an improved and 
highly finished Cooper's Croee. 

Hotohkiss and Sons, Sharon, Connecticut, for a patent 
Coach Wrench and patent Bow Pin. 

Jones and Hitohoock, Troy, New York, for a Chime of 
Bells. 

Johnson, Job, Brooklyn, New York, for superiority of 
finish in a variety of Patent Pish Hooks. 

ELarcher and Westermann, Mctz, for great variety of 
Household Articles in Zinc and Tin. 

Leonard and Wendt, New York City, for superiority of 
finish in patent Improved Shears and Bank Shears. 

Low Moor Iron Compant, Yorkshire, England — Agent, 
W. B. Lang, 24 Broadway, New York—for Specimens 
of Iron in all its stages of manufs^ure. 

Mackrell and Richardson, Houston^street, New York 
for samples of Locks — for workmanship. 

MiLWABD, Henrt and Son, Washford Mills, Redditch, 
England, for general excellence in the manufiicture of 
Gold-eyed Grooveless Needles. 

Morris, Tasken and Morris, England, for superior Lap* 
welded Steam and €ki8 Pipes. 

New York Knife Compant, Matteawan, Duchess County, 
New York, for superiority of Finish in the manufiio- 
ture of Pocket Knivefl, and in the Finish of Pistol 
Knives. 

Nook, Joseph, Philadelphia, for patent Self-acting Looks 
and Bolts— for simplicity combined with safety. 

Ohio Tool Company, Columbus, Ohio, for great supe- 
riority in the Fiidsh of an Improved Screw Arm 
Plough-plane, richly mounted in Ivory, and for the 
superiority of Finish of all their Planes exhibited. 

Pauley and Co., for a Prison Door. 

Remington, Anne, Miss, 188 Sloane Street, Chelsea^ 
Jjondon, for ingenuity of device and utility of patent 
Roasting Apparatus and Self-acting Raster and Heai* 
reflector. 

RoDGERS, Joseph and Sons, Sheffield, England, for supe- 
riority of Finish in an elaborately finished Sportsman's 
Knife, of large size, with Blades embossed variously, 
and Handle of richly carved mother-of-pearl. 

RosENLAOHER, Carl, Constsnce, Baden, for a Peal of 
Bells. 

Boss and Wiloox, Mattabesset Woiks, East Berlin, Com* 
necticut, for general excellence in the maoofiMStare of 
Machines and Tools for Tin-wotkeii. 
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BoswAO, jL and Sov, Schlflsiadt, HMi-Rhia, for skill in 

manu&ctnring fine Gauze MetallioB and Cloth. 
BoTAL Ibov Fouvdst, Berlin, for general diq»liqr of 

Fancy Iron Castings, Warwick Yaae, Ac 
Bhoolbred, Lovxbidgk and Shoolbbed, Merridale Works, 

Wolverhampton, England — Agent, James N. Lawton, 

Kew York and Boston— for large display and excellent 

quality of Japanned Tea Trays, Waiters, Household 

Articles and Kitchen Ware. 
SlOTH, William and Co., Birmingham, England, for 

very superior Wire for Pianofortes. 
Tbonchon, , Pans, France, Iron Furniture and 

Garden Ornaments. 
tTuBTOv, Thoicas and Bonb, Sheffield, England, for 

general excellence in the manufacture of Files and 

Basps of all descriptions. 
UnoN Knife Comfakt, Kaugatuck, Connecticut, for 

general excellence in the manufiBusture of Pocket 

Cutlery. 
Waloott, Bbothebs, Boston, Massachusetts, for excel- 
lence in a new patent Graduating Button-hole Scissors. 
WiCKEEBSHAM, J., New Tork City, for Iron Bailings 

around the galleries and stair-isases of the Chrystal 

Palace. 
WiNDLB and Co., Maiden Lane, Kew York, for superior 

quality of Planished Tin Ware, and large display of 

various Houseke^ing Articles. 
Whitlook, John H., Troy, New York, for Cast and 

Turned White Britannm Metal Ware, for peculiar 

composition of metal, admitting high finish and silver 
- wliite appearance. 
Weight, William and Co., Newark, New Jersey, 

for highly finished Bailway Carriage and Cart 

Springs. 

honourable Mention^ 

AtLAimo Railwat Works, New York, for Iron Railing 
around the equestrian statue of Washington, and 
Carew's statue of Webster. 

Alvibet, Amedbe, New York City, for his exhibition of 
a large assortment of very finely finished Hunting 
Knives, Dirks, Scissors, and other fine Cutlery. 

Abnold, Francis, Middle Haddiun, Connecticut, for 
ingenuity of device of combined Liantem and Foot- 
stove. 

Babbait, John B., Gold-street, New York, for excel- 
lence of finish of Brammah's Patent Lever Locks, of 
every description. 

Bates, Gbifpin and MoChesnst, Troy, New York, for 
"LnUe's"8afe. 

Benedict and Bubnbam, Dey-street, New York, for the 
best display of Rolled BrasB and German Silver. 

Blanchabd, Geoboe J., Concord, New Hampshire, ibr 
patent clasp broom, with metallic adjusting clasp. 

B^KEB, R. and H., Remscheid, Prussia, for a very fine 
exhibition of Hardware and Cutlery of many varieties, 
and for Cabinet Locks. 

BtTNOEB, Jacob, jun.. Barmen, Pnuisia, agent E. Behr, 
New York City, for Hardware. 

BvBB, Waterman and Co., New York City, for a hot- 
hammered patent Circular Saw. 

Bbissel's, S. Widow and Son, Aix-la-Chapelle. for a 
variety of spedmens of Needles made from English 
cast steeL 

Caumes, M. F. Paris, for an Instrument to aid in Thread- 
ing Needles. 

Chance, Wm., Son and Co., Birmingham, En^^d, for 
Iron Chains for ships and other purposes. 

Cbacffbiat and Co., St. Etienne, Franct, for Anvils, 
Furnaces, &c. 

Chubchill, Wilub, Hamden, Connecticut, for speci- 
mens of beautifully finished Screw Auger, Auger Bitts, 
and Hollow Augers. 

Olampbtt and Rboesteb, Baltimore, Maryland, for a large 
Church Bell. 

Cabble, William, Elizabeth-Street, New York; for Com- 
posiUon wire for fourdrinier madiines. 

CtoLE, Geoboe, H., New York City, for superiority of 
finish in a variety of tools for Cabinet and Pianoforte 
makers, and for Sculptors. 

Cook, Edward, New York, for a case of highly finished 
Pins. 

CoBTLAN and Co., Baltimore, Maryland, for improved 
Refrigerator. 

Cox, Joseph and John, Broadway, New York, for general 
display of Gas Fixtures. 

Dardonville, H., Broadway, New York, for a general 

. display of Ships' Lamps, Brackets, kc, kc, 

Bebooten, J. L., the Hague, Netherlands, for excellence 
of ornamental work of specimens of grates. 

DouoLAS, Thomab, agent. New York Ci^, for specimens 
of superior finished Nail, Riveting and Machinists 
Hammers, of D. Maydole and Co.'s manoiacture. 

Douglas, Thomas, New York, for fine ttsel squares. 

FrrcH, W. and E. T., New Haven, Connecticut, for 



excellence of finish <tf a general assortment of Cabinei 

Locks. 
FoMTAiNi; Cams and Co., Frith-Saint-L^ger, France, te 

variety of naik for boots and shoes. 
FouBNiEB, Valebt, Dargnies, France, for excellence of 

workmanship of a case of Locks. 
Gatchel and Gates, Newark, New Jersey, for Carriage 

Springs. 
Gbanooib, J. F., jun.. Rue St. Appoline, Paris, for excel* 

lence of workmanship of various specimens of Locks 

of new style. 
Gbiffin, J. K., Burford. Canada West, for ingenuity of 

device of the Kitchen Queen Cooking Stove. 
Gboveb, RiOHABDand Sons, Sheffield, Inland, for anpe* 

rior finished Saws and Files. 
GuioNiBB, T., Rue Grenelle, St. Honor6, Paris, for patent 

Water Closets. 
Hammon's, G. C, Widow, Nuremberg, Bavaria, for 

variety of Fine Steel Articles. 
Habdt, Thomab, Sheffield, England, for specimens of 

very beautifully finished Stilettoes, Crotchet Needles^ 

Button Hooks, Nail Files, Corkscrews, &c, many of 

them mounted in pearl handles. 
Habobeavss, Wm. and Ca, Sheffield, England, for their 

exhibition of Table Knives and Carvers, mounted in 

ivoiy richly carved ; beautifully finished Edge Tools^ 

Rasors, Pocket Knives, Scissors, &c 
Heinisch Rochus, Newark, New Jersey, for speeimoir 

of superior patent Shears, Bank Shears and Scissors. 
Hill, Joseph, Birmingham, England, for a variety of 

stamped Brass Work for gas fixtures. 
Hill, Bbothebs and Co., Walsall, England, for the g<grW 

and quality <^ a case of Sadlery Hardware. 
Keen and Haobbtt, Maryhuid, for q>eciinens cf Toilai 

Ware. 
Lebot, Thomas 0. and Co., New York City, for sped- 
mens of Block Tin Pipe. 
Levy, Hermann, Dresden, Saxony, for superior finished' 

Carving Knives, and patent Shears. 
Lewis Lock Compant, Terryville, Conecticut, for excel- 
lence of workmanship of Cabinet Locks of all descrip*' 

tions. 
Mabbiott and Ationson, Fitzalan Works, Sheflield, Eng- 
land, for superior Cut Files and Rasps. 
McCuLLOCGH and Co., Wilmington, Delaware, for Am^ 

rican Galvanized Sheet Iron for Roofing. 
Mackbbll and Riohabdson, New York City, for Caifc- 

iron Wired Butts. 
New England Cutlebt Company, Wallingford, Ceo* 

necticut, for an exhibition of a very large assortment 

of beautifully finished Pocket Knives, one apecimea 

containing over 800 bhdes. 
New England Bdtt Company, Providence, Rhodd 

Island, for Cast-iron Butt Hinges and highly finished 

Sad Ixx>ns. 
OLOorr, John N., Maiden-lane, New York, for the besi 

i^ecimens of Curtain Cornices. 
PsBKiNS, G. Hy Portland, Maine, [for the best Befi^ 

rators. 
Petit and Fbitzen, Aarie Rintel, [Netherlandl^ for 

Chime of Bells. 
PiFEB, HiBAM, Toronto, Canada, for in^Nspred Hip' 

Bath. 
Raymond, W. M. and Co., New York, Risk's Patent 

Metallic Burial Case, for elegaii0» of style and 

finish. 
Reed, Franklin, Canton, MassadNMstts, for various spe- 
cimens of beautifully finished Tools ior Shoemakers 

and Gardeners. 
Rockwell, John W., Ridgefielcl, Connecticut, for Patent 

Save-all Candlestick. 
RoGEBand Bbothsbb, Philadelphia, for Seal Presses. 
RuFFEB and Co., Breslau, Prussia, for fine Zinc Plates; 
Rdcmeb, John and Son, Alcester, Warwickshire, Eng- 
land, for superiority of fini^ in the manu&cture of 

Needles, and for their fine exhibition of Sewing 

Needles of various kinds assorted. 
RuoGLES, NouBSE, Mason and Co., Boston, Maasacha- 

setts, for their exhibition of superior finished Drawing 

Knives and Popket Chisels of Weatherby's manu&o* 

ture. 
RcsBELL, James and Sons, Staffordshire, England, for 

lap-welded Iron Tubes. 
Schmidt and Moellenhoff, 'Aix-larChapelle, Prussia^ for 

specimens of Iron and Steel Hardware. 
Sellebs, John, SbcfSeld, England, for a variety of speci- 
mens of Cutlery of various sorts. 
Sheehan, C. H, and Son, Agents, New York City, for 

cheapness of production in finely finished Pocket 

Cutlery, Bowie Knives, and Razors of Sheffield manu^ 

fiEietare. 
Sibot, p., sen., Frith-Saint-L€ger, France, for Fine Hons* 

shoe Nails, Copper, Brass, and Steel Brads. 
SiMMONB, D., and Co., Cohoes, Albany Counly, Nor 

York, for superiority of finish in the manu&oUire of 

Axes and Hatchets. 
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&CITH, S. W,, and Brovheb, M&iden-lane, New York, for 

fine display of Housekeeping Articles. 
TuBsrsB, T. and Co., Soffolk Works, Sheffield, Eng- 



land, for Tarioos oMcimenB of yot finelj finished 

Cutlery. 
Vandenbbouckb, Paris, for Coflee Boasters. 
WiBB, WiLLUx, New York, improved Candle Moulds* 



JUEY K. 



Classes 28 and 29. — ^Manufactures from Animal and Vegetable Substances, 
not woven, fitted or otherwise specified; Miscellaneous Manufactures and 
Small Wares, Confectionery, Toys, Taxidermy, &c. 

Jurors. 

WILLIAM H. BLLBT, M.D., New York, Chairman, 

GsHiEAL AYEZZANA, Esq., 108, Pearl Street^ New York, 

W. H. CAEY, Esq., 245, Pearl Street, New York. 

A. D. EUSON, Esq., Hartford, Connecticut 

EDWARD LAMUBCHE, Esq., 80, John Street, New York. 

PHILIP SAUNDERS, Esq., New Haven, Connecticut. 

HENRY WURT8, Esq., New York City. 

EDWARD OLENN, Esq., Philadelphia. 

JOHN GEBHARDT, Jun., Ew)., Albany, New York. 



SUver Medal. 

GooDTEAB, Chablbs, Now Haven, OoDneetient, for speci- 
mens of India Robber Fabrics. 

Thb Nobth American Gutta Peecha CoiiPAifT, 80, 
Cedar-street, New York, for Gotta Fercha Goods 
nanufiietiired onder Rider's Piatent 

£rome Medal. 

With Special Approbation. 

Bell, John G., 289, Broadway, New York, tor speci- 
mens of Preserved Birds and Qoadropeds. 

C&BLO, AjrTOHio Fatheb, Genoa, Sardinia, Imp Tarioos 
specimens of Iroiy Carring. 

CiAUDO, GiuBiPEB, Nice, Saidinia, for a Pietore in Wood 
Mosaic 

HuBST, Jamib a., Albany, New Yoik, fbr P raaer v ed 

> Game Birds of Tarioos Coontries, Preserred Albino 
and Mottled Deer, Presenred Panthers Male and 
Female, Onaag Outang, Green Monkey, Fish, and 

other Anin^ftiff. 

Bronze Medal. 

Allbs, of AllensgToye, Wiseonsin, for Waterproof Mail 
Bags. 

AsMSTRONO, 8. D., proprietor, H. L. Stuabt, exhibitor. 
New Yoik, for specimens of Sobmarine Telegraph 
Wire with Gotta Percha Coating; Serial Tobing of Gotta 

- Percha for carrying Water under Rivers, specimens of 
Solmiarine Wire now in ose onder Uie Straits of 
Dover and the Irish ChanneL 

AnroB and Aldeed, London, for Fishing Rods and 
Tackle, Bows, Arrows, and Archezy implements, 
richly carved. 

Albxahdeb, Paris, for specimens of richly ornamented 
Fans of Mother-of-Pearl. 

Baesb, W. and Co., manofactorers, (Agents, Hnsseyand 
Morray, Sooth-street, New York,) for samples of 
Coeoa and aasortment of Chocolates, &c. 

Bauicahk, a., Brientz, Berne, for Glove Boxes, Yases of 
Flowers, Fancy Boxes, fte., richly carved in White 
Wood. 

Bbilla, a., Savona^ Sardinia, for an Ivoiy Crocifiz. 

BiNELu, G., Florence, Toscany, for a Miniatore Fsum 
of Carved Boxwood. 

Bate, T. and T. H., Maiden-lane, New York, for Needles, 
Fish Hooks, and all descriptions of Fishing Tackle. 

Cebt and Naxaea, Bordeaox, France, for elegant speci- 
mens of Pasteboard Work and Paper Boxes. 

CLARBir, OBBSir, Providence, Rhode Island, lor Shell 
Combs of new patterns and designs. 

Clara% Axbbosb, Switzeriand, for Straw Bonnets, fte. 

CoNBOT, J. and J. C, Fulton-street, New Yoik, £ar as- 
sortment of Fishing Tackle. 

CoGHBr-YBBDT, Widow, Paris, for various desciipiions of 
Masks. 

Gaudbt su Fbebhi^ Paris, for Artificial Flowers and 
Foliage. 

LAVftE, G. Ebbdt, 128, Obersmmeigaa, Bavaria, (Agenti^ 
Keller and Lii^ig, Pearl-street, New Ywk, for various 
Artides Carved in Wood. 

Pknk, John, Ann-street, New York City, for assortment 
of fine Ivory Combs ; C<mibs in Turkey Box and Tor- 
toise Shell; Tablets in Ivory, Pearl, and Tortoise 
Shell ; Fancy Articles in Ivoiy, Rosewood, ko, 

^BT, J. S., and Son, Bristol, England, for Solobla CoeoSy 
Native and Mano^M^ured Chocolate. 



Fountain, J. P., Broadway, New York, for the exauisite 

Ivory Crocifix mats by the ontotored MoeJl Fra 

Carlo Pesenti, of the Convent, St. Nicholas, Oenoa. 
Fletohxb, John, Doblin, for Ornaments made of Bog 

Oak, Hair, &c. 
Fkibdbich, J. H., Darmstadt, Hesse Darmstadt, for Ivoiy 

Drinking Cops and other carved articles. 
GovAEBTS, Joseph, Pearl-street, New York, for an as» 

sortment of Prepared Chocolates. 
Gebabd, Toorsy Indre et Loire, France, for Wicker Bas- 
kets and other Articles. 
Geisbican, J. and Co., Wohlen, Canton Argovie, for Straw 

Trimmings of all descriptions, Mixed Hair and Straw 

Trimming Braids, Laces, andvarioos Fancy Articles; 

Straw Flowers, Embroideries in Straw open Blondes. 
Galliena, G., Torin, Sardinia, for a Bracket Scolptured 

in Wood, representing the Chase of the Wolf. 
Gabassino, y., Savona, Sardinia, for two Ivoiy Cmci> 

fixes. 
Guillauub and Kobn, William-street, New York, for 

specimens of Artificial Leaves and Flowers. 
Goggin, Cobneliub, Duhlin, for Irish Bog Oak, Elllamey 

Wood, Marble, and Horse-hair Ornaments. 
Hollambt, Henbt, Tonbridge Wells, Kent, England, for 

Tonbridge Ware Inlaid Chess Table, containing 

200,000 pieces of natoral coloored Woods, Writing 

Desk with 80.000 pieces, Workbox with 100,000 

pieces, Inlaid Tea Caddy, Knitting Box, &c 
HuBCEB and Buholzeb, Lucerne, Switzerland, for sped* 

mens of Horse-hair double and single Tresi. 
Habt, Samuel and Co., Philadelphia, for Mother of Pead 

Card Cases, Woric Boxes, Tablet^ and various oUier 

articles. 
Hannotin, Paris, for Porte Monnaies. 
Houghton and Danieui, Hollister, Massachusetts, for 

Horn Dressing Combs. 
Islee and Otto, Willdegg, Aarau, Canton Aigovie, for a 

variety of rich Straw and Hair Braids, Trimmkigsand 

Embroideries upon Blonds, Laces, &c 
Kafp and Staudinoeb, Paris for Cellarets of Rosewood and 

Ebony, style of Louis XY. ; various rich Papeteriesin 

same style ; Glove, Handkerchief, and Jewel Boxes of 

various styles, richly inlaid ; Tea and Cigar Boxes, and 

Odor Boxes of various styles. 
KoLLE, Henbt and Son, Southampton Mews, London, for 

Cocoa Nut Fibre, and Horsehair Fabrics. 
Kehbli, Bbothebs, Giessbach, near Meyringc'n, Canton 

Berne, for Groups of Figures, Cottages, Cups, Bowl% 

and other objects carved in white and red wood. 
Kehbli, Bbothebs, Brientz, Berne, for Table, Swiss Cot- 

tsge, 'group of Chamois, and various oUier objects 

in carved Wood. 
Knight, William, St Johns, Newfoundland, for Modal 

of Seal Fisbery. 
Kubhsohek, H., Paris, for a variety of Dressing Casei^ 

Necessaries, Cigar Cases, Snuff fioxes, &c. 
LoBDELL, H. C., Brookfield, Connecticut, for Imitation 

Tortoise Shell Combs of every style. Carved Horn and 

Bufialo Combe, Ladies' Dress Combs, &c 
LocKwooD, C, Fulton-street, New York, for Children's 

Carriages, Propellers, Rocking Horses; Sheepskin 

Mats, Baskets, Brooms, kc 
Lb Blond, J. D^ Paris, for Msnnikin of India Rubber 

and all its accessories^ for the use of artists and 

sculptors. 
Levtbohn, J. H., Chevalier, The Hague, Holland, old 

chief of the Holland staUon at Japan, for collection 

of Japanese articles, including Coins, Minerals^ and 

miscellaneous manuf^itures in great variety. 
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HsTiBaiid PoFFEsrHAUsnr, New York, for Epecimens of 

manufactures in Whalebone and Artificial Whalebone, 

Canes, Patent Veneers, &c: 
Hbusohkx, J. C, and Son, Altenburg, Saxe Altenbnig, 

and rarious samples of Brushes. 
Henibb and Co.,«Paris, for superfine Chocolate. 
Mbtbr, J. L., and Brothbrs, Wohlen, Canton Argovie, 

for samples of Twisted and Braided Straws, Cigar 

Cases, Tassels, &c. 
Matthews and Hunt, New York, for new style of Carpet 

Bags— Cloth and Leather. 
Maoe and Bouianobb, Paris, for Dressing Caaes of 

various kinds. 
HiNDES and 31abtin, Leonard-street, New York, for 

Steam-made Confectionary and Pancy Chocolates. 
HooRiDOE, Mrs., England, for specimens of Wax Flowers. 
Ordwat and Tilton. Cambridgeport, Massachusetts, for 

American Convex Hone Strap. 
Pbait, Webb and Co., Maiden-lane, New York, for » 

Pyramid of Irory Combs,'and other articles in Ivoiy. 
Pauly, William, Stratton Port, New York, for assort- 
ment of Fine Shell and Buffido Horn Combs. 
PSRBON, Paris, for decorated Chocolate of yarious descrip- 
tions. 
Pbabson and Sallada, Philadelphia, for specimens of 

Riding and DriTing Whips. 
Pbiohabd, H., New York, for a large rariety of Artffieial 

FUes. 
Booebs and Wtokoff, Courtlandt-street, New York, for 

specimens of India Rubber Shirred Webbing, and yari- 
ous articles made of India Rubber Cloth. 
Baxella, G., Turin, for two Ivory Crucifixes. 
BoBE, WiLUAH £., Reade-street, New York, for Canes 

in various kinds of wood, &c., mounted in gold and 

silver. 
Shabdlow, Samxtel, Fulton-street, New York, for Ivory 

Billiard and Pool Balls: MartingaT^ Napkin, and 

Teething Rings; Sand, Pounce and Fancy Boxes; 

Wafer Stamps, Pen Holders, Draughtsmen, Counters, 

Checks, Cane Heads, &c, curious Box of many kinds 

of wood, embracing relics of the past. 
Bteeb, James J., Pearl-street, New- York, for specimens 

of various styles of Paint and Varnish Brushes. 
8tobm8, a. J., and H. E., Nyack, Rockland county. New 

York, for Wash Tubs, Buckets, Chums, and various 

other articles of cedar wood ware. 
Sdlzbeboeb, AcxxBMAifs and Co., Meisterschwanden, 

Argovie, for specimens of Cabas, Cigar Cases, 

Tassels, and Straw Ornaments, Straw Ropes, Bleached 

Straw, &c. 
SoHMioT, F. G., Genoa, Sardinia, for specimens of Braids 

of Chips for Hats. 
Sadndebs, Geoboe and Son, New York City, specimens 

of fine Razor Strops. 
Smtth, John J., New York, for Umbrellas, Parasols, and 

Walking Sticks, of all descriptions. 
SxELE, JoHK P., New York, for Morocco and Yelvet 

Cases of Jewelry. 
Sangsteb, Wiluam and J., London, for Silk Parasols 

and Umbrellas of improved style. 
Sallebon, Benjamin, Paris, for variety of Fan<?y Paper 

Boxes, Envelopes, and Bonbon Cases for Con- 
fectioners. 
Stboelbnb, Nazaibe and Co., Duane-street, New York, 

for specimens of fine French Confectionery and fimcy 

Chocolates ; Birds, Butterflies, &c, in sugar. 
Tieboelin, Canal-street, New York, for a variety of 

Brushes for artists and painters. 
Tbeloab, Thomas, Ludgate Hill, London, for various 

samples of Floor Mattings and Door Mats made of 

cocoa nut fibre. 
Tamassia and Bazzoli, Mirandola, Modena, for Braids of 

Fine Willow Chips for Hats and Chip Hats. 
Theodon, jun., and Requedat, Paris, for Riding and 

Driving Whips and Walking Canes, in whalebone, 

ebony, wood, &c., mounted in silver and gold. 
Tobseono, G., Genoa, for two Vases in richly carved 

wood, gilded externally, and lined with copper. 
Yalle, S., Genoa, for Ivoiy Carving "Italy Weeping 

over the Tombs of the Martyrs in 1848." 
'WiLDET and Co., Blackiriars Road, London, for speci- 
mens of the Fibre of the Cocoa Nut Husk in various 

stages of preparation ; also. Matting and Netting. 
HYisE, Geobge and Co., Tunbridge, Kent, England, for 

many varieties of Inlaid and Mosaic Tunbridge 

Ware. 
WiBTZ, J., Berne, Switzerland, for Fancy Boxes, Fans, &c, 

in carved and painted wood. 
'ZiNN and Babuch, Redwitz, Bavaria,— agents, C. Zinn, 

and Co., New York City— for Fancy Willow Baskets. 
ZuEBN and Rauftle, John-street, New York, for Fine 

Morocco Jewel Cases, Pocket-books, Portable Writing 

Desks, Work Baskets, and other articles of fancy 

leather. 
Zeitleb, J., Vienna^ for tobacco Pipe Bowls and Cigar 

Holders of Ivoiy, Meerschaum, Amber, &c. 



Honourable Mention, 

Blank, Joseph D., Paris, for Ebony Looking-glass Frame^ 

Souvenirs, and Porte-monnaies, richly ornamented with 

inlaid and Mosaic work. 
Bode, John L., William-street, New York, for a Stufied 

Bear, Stuffed Birds, and other Animals. 
BiEB ft Co., Maiden-lane, New York, for Porte-monnaiei 

and Cigar Cases of Leather, Mother of Pearl, ftc. 
Bbbbian, J. and C, New York, for specimens x>f Fancj 

Willow Baskets. 
Bodes, Leland and Co., Norwich, Connecticut, for TwA 

Handles of irregular forms. 
Benkeb, G. a., Rotterdam, for a Pheasant House of East 

India Bamboo. 
Bbothebson, E. S., Demarara, for specimens of Indiaa 

manufactures, as Necklaces, Tordies, Fans, Cassan 

Sifters, Shaak-shaaks, ftc. 
Bbothebson, E. S., Demarara, for Bird Skins Stuffed. 
Blanohabd, Fbancis a., Lebanon, N. H., for "Mnrchli 

Patent Mop Head.** 
Bbonbon, Isaao L., Amsterdam, New York, for sampleg 

of Com Brooms and Brushes. 
BoflSHABDT, H., Nuremberg, Bavaria^ for various artidat 

carved in Stag-horn and Ivory. 
BsHL, F. G., Nuremberg, Bavaria, for a variety of MeeN 

schaum Cigar Tubes and Pipe Bowls. 
Bbouin, a., Paris, for Fancy and Ornamental Boxes Sa 

Pasteboard, Leather, and other materials for Glove% 

Handkerchief, Perfumeries, Bonbons, and Byon- 

terie. 
BiNET, Paris, for Wine Cellarets, ftc. 
Blaib, Geoboe A., Smyrna, Tennessee— agents, J. and 

C. Berrian, New York— for specimens of Fans and Flj 

Brushes of Peacocks' Feathers. 
Chafin, William, Institution of the Blind, Philadelphia, 

for specimens of Brushes and Fancy Bead Work, made 

by the blind. 
Chaplain, Chas. L., Newark, New Jersey, for Hatched 

Axe and Tool Handles of Wood, Wheel Spokes oA 

Whiffle Trees, turned by machine. 
Chittbndbn Riohabd, Bexhill, Sussex, England, for » 

Truck Basket. 
Cullbn John, Pomeroon, British Guiana, for a ooI« 

lection of Indian Beads, Baskets, Flutes, Paddles 

Canoes, ftc. 
Cbook, J. B., and Co., New York, for general assortment 

of Fishing Tackle. 
CooNB, M. P., Brooklyn, L. I., for King's Railway 

Washing Machine. 
Cbokeb, E. T., Syracuse, New York, for specimens of 

Wax Flowers and Fruits. 
Caduoabi, a., Lombardy, for different kinds of Sttingi 

for Musical Instruments. 
CooHBANE, Miss, Quebcc, Canada East, for Wax Frdt. 
Dbais, William P., Philadelphia, for Wheel Brushes, for 

polishing enamelled teeth, jewellery, ftc 
Divrz, J. P., jun., NUmberg, Bavaria, for specimens of 

Brushes of various descriptions. 
DbClebok, H., Haarlem, HolUmd, for Vulcanized India 

Rubber Tubes, Rings, Carriage Bearing Springs^ 

Acoustic Tubes, Bands, ftc. 
Donald, Jambb, for Bows and Arrows, Indian Hat with 

feathers, Quece War Club. 
David and Chapuis, St. Claude Jura, France, for Snuff 

Boxes of various kinds. 
DuMEBiL, S„ Sons and Co., St. Omer, Pas de Calais, for 

various specimens of Clay Statuettes and Piper. 
DuPBE, Widow and Son, Turin, Sardinia, for Jewel Cases 

and Fancy Boxes, in shell, morocco, and various kinds 

of wood. 
Edmonds, Alexandeb, Mount Pulaski, Illinois, for Ho- 

rological Cradle. 
Ebebt, Fbedebio, Ansbach, Bavaria, for articles in Mosaie 

Straw. 
Evans and Rioos, Newark, New Jersey, for EvamtT 

Washing Machine. 
Ebhabd, Reinhold, New York, for Fancy Wire Bird 

Cages. 
Estublie, Gazaonabb and Co., Marseilles, France, for 

Fishing Nets of Linen Thread. 
Feohneb, F., Guben, Prussia, for Artificial Flowers and 

Leaves, Gilt and Fancy Borders, Ornaments, ftc. 
Fleisohman, a., Sonnenberg, Saxony, for Model in 

papier inach6 of '' Gulliver among the Lillipn- 

putians." 
Fabian, C. G., Bresku, Prussia, for "Pine Needle Wool* 

for Upholstery, intended as a protection from motha 

and for wadding; Wadded Blankets made of "Pine 

Wood Wool." 
Fluok, Joseph, Switzerland, for a carved wood 

Goblet. 
Faqe, F., Demerara, for Bows, Arrows, Fans, Whipi^ 

Cassava Squeezer and Shaak Shaaks. 
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GoinrzBifAHK, Brotbebs, NUmbcrg. Bayaria, for Artist's 
Pencils and Painting Brushes of varions descrip- 
tions. 

Geoboe, Paris, for a ?ariety of fine Brushes. 

OABAaaiNO^ F., SaTona, Sardinia, for a Picture in Wood, 
Mosaic 

Greio, The Misses, Brooklyn, L. I., for specimens of 
Shell Flowers. 

GiBBs, L. H., Washington, D. C, for National Clothes 
Cleaner (Washing Machine). 

Graham, Geoboe, Cincinnati, Ohio, for a collection of 
Wash Tubs. 

GEoavENOR, A. II., Harvard, Massachusetts, for samples 
of Brooms of Shaker manufacture. 

Glennoe, Elizabeth, Dublin, foi* a Case of Preserved 
Irish Game Birds. 

GuYOT, Paris, for Wine Cellarets, &c. 

Peebst, K. H., Nnrembei^g, Bavaria, for Salad and other 
Spoons of Buffalo Horn. 

Hakke, Emil, Brieg, Sile«a, for Hardware. 

Hatt, J. E. Lejst^ Holland, for Chandelier of twenty- 
four lights, and a variety of smaller articles in buck- 
horn and ivory. 

Holmes, W. H., Demarara, for articles of Indian manufac- 
ture—model of Buck house, &c. 

Habiko, James L., Piermont, New York, for a Case of 
Stuffed Birds. 

HoLBERTON, JoHK W., Kew York, for Japanned and 
Painted Tin Toys. 

HsBEMANN, Augustus, Loudou, for Hair Bouquet, orna- 
mented with Pearl. 

Harbison, Miss Margaret, London, for specimens of 
Wax Flowers. 

Habtoen and Hube, Hamburg, for Walking-sticks, in 
great variety. 

IssMATEB, J. M., Nuremberg, Bavaria, for a collection of 
Magnetic Toys. 

JuKKER, J. G., Brcslau, Germany, for a variety of Tin 
Toys. 

Krauss, S., Kodach, Saxony, for Toys in Papier-machd, 
with moving heads. 

Kbischonio, a., Vienna, for Bouquets and Baskets of 
Artificial Flowers, Leaves and Fruit. 

Kimball and Sawyer, Bedford, Massachusetts, for speci- 
mens of Pegs for Boots and Shoes. 

Kbrk, John G., Geringswalde, Saxony, for a variety of 
Articles manufactured in Horn. 

KoHLER, F. B. Lelpsic, Saxony, for assortment of Basket 
Ware. 

Ldsk, Adolph, Berlin, Prussia^ for Wood atid Leather 
Walking-sticks. 

Haillard, H., and Co , for specimens of Ornamental 
Confectionery. 

Maxheimer, J., and Brother, New York, for Fancy 
Wire Bird Cages. 

Malaise, B., jun., Liege, Brushes and Broom-heads of 
various kinds. 

MfNKET^, Anthont, Now York, for Portfolios, Porte- 
monnaies and Cigar-casAs. 

KoBBisoN, John R., Springfield, Ohio, for a Washing* 
machine. 

HooRE, Thomas, Thomhill, Canada West, for specimens 
of Axe-handles. 

McCuNTOCE, W. C, Pomeroon, Guiana, for a variety of 
Indian manufactures, includini? Baskets, Dyes^ Fans, 
Flutes, Gongs, Shields, Mats, Necklaces, &c. 

HiCHANics* Institute, St. John's, Newfoundland, for 
Groups of Birds— ptarmigan, ducks, owls, gulls, bit- 
terns and loon. 

Hetsr, J. Z., Bremen, for Basket-ware and Cane 
Chairs. 

Pepino, Giambattista, Bor^ S. Dalmazzo, Turin, Sar- 
dinia, for three Vases of Flowers, carved in wood. 

PiA, Brothers, New York, for variety of Pewter Toys. 

Parsons, Wiluam B., New York, for specimens of Sand 
and Emery Papers. 

Patterson, Harriet T., Water Valley, Erie County, New 
York, for a Wreath of Flowers made of Hair. 

Probst, G., Nuremberg, Bavaria, for specimens of Combs 
in horn, ivoiy, and tortoise-shell. 

QuiBBO Industrial Exhibition Committee, for a Money- 

Sarse, Table-mat8» Knife-sheath, Mink and Muskrst 
kin-baga, omamented Moose Deer's and Cariboo Foot, 
Bark Work, Card Trays, Baskets, Cigar-cases, Fan, 



Watch-holders and Card-cases— prepared, i|iannftM< 

tured and ornamented by the Lorette Indians. 
Bock and Graner, Biberach, WUrtemberg. for variotfi 

assortment of Toys in Tin, Iron, Brass, and Papiei^ 

mach6. 
BoLOER, Nuremberg,- Bavaria, for samples of Brushes. 
BooERS, Henrt S., New York, for variety of Wax and 

Bag Dolls, dresesd and Fancy Articles. 
Boss, Mrs. Catharine, Cincinnati, Ohio, for Shell Mo- 
nument to the Memory of Washington. 
BoT, Ganivet, St Claude, Jura, for Snuff-boxes of varions 

descriptions. 
Soheifele, G. S., New York, for an assortment of Me- 
chanical Toys and meershaum Pipes from Austria. 
Stegmullbr, C., Paris, for Portemonnaies. 
Sangster, William and J., London, for Silk Parssolsand 

Umbrellas of improved styles. 
Smith, Isaac, Sons and Co., New York, for varieties of 

Umbrellas and Parasols. 
Simon, W., Hildburghausen, Saxe-Meiningen, fot 

Baskets. 
Smith, T. L., John, New York, for Pocket and large 

Cases of Homoeopathic Medicine ; specimens of Sugar 

of Milk, and other articles used in Homoeopathio 

practice. 
Stanton, Robert S., New York, for variety of articles 

in Pearl and Mother of Pearl. 
Schoun, Joseph, New York, for Porte-monnaies, Retl* 

cules. Work-boxes, in leather, steel, pearl and ivory. 
Schneider, Peter, New York, for variety of Walkings 

canes. 
Sloat, Miss Jane L. B., Piermont, Rockland County, 

for a Basket of Wax Flowers. 
SoMERviLLE. J. Mo ALPINE, Philadelphia, for Marine 

AlgsB, or Preparations of Sea- weed. 
SoMZE, Cadet H., Lifege, Belgium, for miliUry, PsUway^ 

and other purposes. 
SoMZE— Mart, Belgium, several varieties of Brushes. 
Shaw, JasHUA, New York, for specimens of Glazier's 

Diamonds. 
SoHiLLER, Miss Caroune, Montreal, Canada East, for a 

large Bark Box elaborately worked With moose 

hair, &c. 
TuTTLE, George W., New York, for Swing and Baby 

Jumpers, Dressed Dolls, Portfolios, Neces^es, News- 
paper Files, &c. 
Thomas, Frederick J., New Yo^, for Self-adjusting 

Door Alarm. 
Taylor, Edward G., Now York, for specimei^a of Da* 

guerreotype Cases and Frames. 
Thbsen, N. p., Christiana, Norway, for various stuffed 

specimens of Norwegian Animals. 
Thesen, N. p. Norway, for variety of objects carved in 

wood by the Norwegian Peasantry. 
Taooabt, John, Demerara, for Bow and Arrows, War 

Club, ftc 
ViEL, Paris, for variety of Canes. 
Yander Hoop, J. P., Bremen, for Artificial Flower 

Bouquets in Frsmes by Eberlain. 
URLA.N, John and Co., Philadelphia, for specimens of 

Confectionery. 
Weqelin, D., Canton of Berne, for Fancy Boxes and 

other articles, and Carved and Painted Wood. 
Weppler^ C. L. Heilbronn, Wirtemburg, for specimens 

of articles in Straw Mosaic Work. 
Wright, Miss Gertrude, Moneymore, County Deny^ 

Ireland, for specimens of Wood Carving. 
WooDBURN, Jacob, Agent, St. Louis, Mls^uri, for Spokes 

fipom the St. Louis Spoke Factory. 
Wheeler, E. 8. and Co., New York, for variety of 

Buttons. 
Walton, Mrs. Gen. Ezekiel P., Montpellier, Termont^ 

for Head of Washington in Sbellwork. 
Wilson, Peter, (of the Cayuga tiibe of Indians,) Ver- 
sailles, New York, for articles manu&ctured by the 

Cayuga Indians. 
WissMATH, J. A., Nuremberg, Bavaria, for Snuff, Tobacco 

and Cigar Boxes. 
Weidinoer, p., Leipslc, Saxony, for Umbrellas and 

Parasols. 
ZoRN, Mrs., Bethlehem, Pennsylvania, for Wreath of 

Flowers made entirely of hair. 
ZiENER, C, Nuremberg, Bavaria, for specimens of Irorj 

Carvings. 
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Jury L. 

Clasb 23.— Works in Precious Metals and their Iniitations; Jewellery, and 
other Personal Ornaments, except Bronze and Articles of Vertu, which 
were transferred to the action of Jury O. 

Jurors. 

ROBERT RAIT, Esq.. Cbairmaa. 
FRBDK. CLAYBROOK, Esq., Secretary. 
RAML. T. CROSBY, Esq. 



Silver Medal, 

Ball, Blacx and Co., New. York, for fine spedmens 

of Gold Presentation Plate and articles of Silver 

Ware. 
BoLAKD, Louis T., New York, for superior Crests. 
Bailet and Co., Philadelphia, for articles of Silver Ware 

and general utility. 
Boi^Ukia and Co., Vienna, for Jewellery and Snuff-box. 
CoLBs and Co., Albert, New York, for superior speci- 
mens of Dessert, Fish, and Butter Knives. 
Cristofle and Co., C. C, Paris, France, elegant Dinner 

Serrice in Electroplate. 
DuTERTRE, August, Geneva, Switzerland, for fine 

Jewellery. 
Elkington, Mason, and Co., London, for elaborately 

wrought Classical Designs in Electro*p1ate. 
Garrard and Co., R. S., London, for elaborate and ele- 
gant specimens of Equestrian Subjects in Silver. 
Grebe, J. B., Rotterdam, for novel Silver Beaker in one 

piece. 
Hunt and Roskell, London, for elaborately wroagbt 

Classical Silver Ware and Jewellery of superior design 

and execution. 
LiNHERR and Co., New York, for superior Hair Work. 
Marchand, Sr., Gaime, Guillemot, and Co., New 

York, for Diamond Jewellery of superior design and 

execution. 
Odiot and Son, Paris, for elegant and elaborate Vases 

and Tea Services, m 
Feckham, Dennis and Co., for fine specimens of Gold 

and Silver Chessmen. 
PiNOET, J., New York, for superior fine Gilding. 
BuDOLPHi, . F. J., Paris, for Silversmith*s Work, 

Jewellery, &c. 
Sharp, Thomas, London, for Silver Cups and Table 

Centre Pieces. 
Tiffany and Co., New York, for elaborately wrought 

Classical Silver Ware and Jewelleiy of superior design 

and execution. 
Tebond, Ravibr and Co., Geneva, Switzerland, for articles 

of fine Jewellery. 

Bronze Medal, 

APFLBftov, Geo. S., New York, two Bronze Medals . of 
Clay and Webster. 

Ames, Jas. T., Chicopee Falls, Plated Ware. 

Angel, Joseph, London, fine specimens of enamelled 
Silver Ware. 

BEnnatje, Giuseppe, Genoa, Italy, Silver Filagree Statute 
of Columbus. 

Bosi, Enrico, Florence, Tuscany, Brooches and Bracelets 
of Florentine Mosaic. 

Cabr, L. and D. S., Providence, United States, supeitor 
Gold Lockets. 

Cassali, S., Rome, Italy» Cameos cut on shells. 

Capt, IL, Geneva, Switzerland, fine Jewellery, with spe- 
cial apiJiobation. 

Catpello, Bik)., Turin. Jewellery. 

Demaeini, G., Genoa, Italy, Coral Ornaments. 

De AIeyer, 1\, Hague, Silver Ware and Silver Urn. 

FRiBDMAN,JosEPH,Frankfort-on-the-JkIaine, fine Jewellery. 

Greik, O., Amsterdam, Silver Plated Ware. 

G^iANOJEAN, Perennod, H. Y., Chaux-des-FondB^ Switzer- 
land, two Gold Plates engraved. 

Hermann, Augustus, London, Hair Bouquet, orna- 
mented with Pearl. 

Haulick, G. F., Hanau, fine JewelleVy. 

Johnson, Henry F., United States, new and improved 
Faucets. 

KuHNS, E., NUmbeig, Germany, gilded and silvered 
Wire. 

Link & Bros., Rout., New York, fine Hair Work. 

Lelong, Paris, imitation Pearls. 

MuzARELLi, Bologna, rose coloured Coral Ornaments. 

Merkel, Schwalbach, Bavaria, " Leonischen" Wire. 

Ott and Co., Nicholas, Gmund, WUrtemberg, fine 
Jewellery. 



Presburo and Co., M. J., Niemegen, Silver Snuff Boxes 

and Spectacle Cases. 
PooGi, A., Genoa, elegant Carvings in Coral. 
Reed and Barton, Massachusetts, superior BritannUi 

Ware. 
Raffaeli and Sons, • Leghorn, Tuscany, Coral Ortia. 

ments 
Rogers and Bros., Hartford, Plated Ware. 
Stone, Weaver, and Co., Providence, superior Gold 

Locket. 
Skidmore, Francis, and Son, Coventry, England, Sacra- 
ment Service, Antique Challices, Ancient Binding 1 

Silver. 
Smith, Nioholbon and Co., London, fine q>ecimen8of 

artistic Silver Ware. 
SociETT OF Arts, London, for Swiney Prize Cup. 
Saohs, E., Stuttgart, fine Jewellery. 
Sax and Co., Waldkirch, Garnet Necklaces. 
Waterhousb, G. and S., Dublin, ancient Tua Brooches^ 

Lrish Pearls. 

Honourable Mention. 

Adams and Kiditet, New York, Service of Silver Plate. 
Aaron, Brothers, Torquay, Jewellery in Malachite and 

Silver. 
Berrian, J. and C, New York, specimens of Silver Plated 

Ware. 
Baglet, Josiah, Cincinnati, Pearl Pin, Agate and Coial 

Rings and Fancy Baskets. 
Begman, Max, Vienna, Austria, Gilded Jewellery. 
Bussi and Co., G., Turin, Parure in Pearls and BriUiants^ 

and Brooch in Enamelled Gold and Brilliants. 

Bauer, , Nttmbei^, Gold and Silver Leaf. 

Chambkblin, Joseph, New York, Eleotro-plated Wai«. 
Cox, John, and Co., New York, Silver-plated Cande- 
labra. 
Crane, Wm. H., New York, Gold Foil and Leaf. 
Ddbois, a., Chanx-des-Fonds, Switzeriand, Engraving on 

Gold. 
Derbibt, , Geneva, Switzerland, Enamelled Paint- 
ings on Gold and Tea Services. 
Farquharson, C. H., Edinburgh, Scotland, Speeimeas oC 

Scotch Jewellery. 
Hellman, W. H., New York, Gold Leaf and Foil. 
HATTEFSLEYand Dickinson, Newark, N. J., Silver-ftlaled 

and Brittania Ware. 
Keyworth, R., Washington, D. C, Casket in .Gold and 

Silver. 
Eundert Fritz, Neufchatel, Switzerland, Watcb-ene8> 

Engraved. 
Kemp, W. H., New York, Gold Leaf and Foil. 
Losramp, Roswao and Speis, New York, Jewelleiy in 

Gold, Pearl, and Coral. 
MoNTEFiORi, C, Turin, Portrait of the Queen of Sar- 
dinia, chased on Silver Plate in alto-relievo. 
NrooLET, A., Switzerland, Engraved Tablet on Silver. 
OvERBAUOH, A. W., Brooklyn, " Lord's Prayer** engraved 

on a Gold Dollar. 
Penny, John, London, specimens of fine Metal Chaaing^ 

and Emboadng. 
Plant and Hooper, New York, Gold Leaf and Foil. 
Ransley, Robt. H., Phihidelphia, Gold Leaf and Foil. 
Smith, Deey, and Eddy, New York, Gold LodMs^ 

Chains, Breastpins and Heiss' Patent Lever Studs. 
Smith, S. W. and Brother, Britannia' and Plated 

Ware. 
ScHOELLBR, , Bomdorf, German Silver and German 

Silver Plated Ware. 
Schaptag, Niimberg, Gold and Silver Leaf. 
TicE, Wm. R. Brooklyn, California Gold Ring. 
Veyrat, a., France, specimens of Fine Silver Ware. 
YoLKARNERi, Junior, and Fursteb, NUmberg, Gold Leaf 

and Foil. 
Waugh, Jas. L., New York, Gold Leaf and Foil. 
Wallace, J. and A., New York, Gold Leaf and Foil 
Weaver, F., Williamsbui^h, Goblet and Candlestick in 

Silver. 
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Jury La. 

Rurt of Glassies 24 and 25. — Glass Manufactures. Porcelain and other Ceramic 

Manufactures. 

Jurors. 

JOHN G. JAGESOK, Esq., 118, Water Stnet^ Kaw York, Ci^j, Chairman. 

WM. P. HACKER, Esq., Philadelphia, Pexmi^lvania. 

W. COWLES, Esq., Baltimore, Maryland. 

AUGUSTUS C. DOWNING, Esq., 108, Fulton Street, New York City. 

ROBERT C. WETMORB, Esq., New York City. 

EBENEZER COLLAMO^B, Esq., New York City. 

JOHN R. MUMFORD, Esq., Reporter and Seeretuy, 101, Pearl Street, New York City. 



Silver MecjfLl. 

Bbookltn Flint Glass Compant, Brooklyn, New York, 
for their discorery in oompounding Materials for 
making Glaos, by whiefa a snperior brilliancy of coloar 
is produced, and for their beautiful display of rich cut 
Flint Glass. 

Bbookltk Fliot? Glass Company, Brooklyn, New York, 
for their discovery in making PresBcd Glass, Dioptric 
Lenses, and Signal Lamp Glasses for Railways, Ships, 
and Steamers. 

Cartlidob, Chablbs, and Co., Green Point, New York, 
originality in the manufacture of Porcelain Door Knobs 
and Door Plates. 

MiNTON, Hebbsbt and Co., Stoke-upon-Trent, Stafford- 
shire, England, for Patent Encaustic Tiles, an original 
and beautiful article. 

Bronze Medal. 

With Special Approbation. 

BouBNB, Joseph, and Son, Denby, near Derby, Engkmd, 
for Patent Vitrified Stone Jugs, Ink Bottles, &c. 

Dekndinobb, J. a., Sohlbr, and Co., Offenburg, Baden 
for the best Coloured and Embossed Window Glass 
and Drawings on Glass. 

GiAOOMUzai, J. and Brothbbs, Venice, for Mosaic 
Tables. 

HANnNasov, William J., New York City, for the 
greatest variety of Subjects and Designs of Stained 
GlaM. 

Haoohwout and Dailbt, New York City, for a supe- 
rior order of American Decorations on French 
Porcelain. 

Haviland, Brothers, and Co., Limoges, Haute Vienne, 
France, for a large display of highly decorated French 
Porcelidn of general excellence. 

'^in>intTAf. Manupaotory, Sevres, Prance, for finest 
texture of body, perfect form, and superiority of finish 
of French Porcelain. 

Mater, T. J. and J., Longport, Staffordshire, England, 
for a snperior order of Decorated Earthenware, embrac- 
ing a variety of the staple articles and Plumber's Ware. 

Maes, L. Joseph, Crystallerie deClichy, Paris, France, for 
Fancy ColourcKl and Cut and Enamelled Glass. 

MiNTON, Herbert and Co , Stoke-upon-Trent, Stafford- 
shire, England, for Statuettes, Groups, and various 
articles in Parian. 

Ross, John and Co., Coalbrook Dale, Shropshire, Eng- 
land, for English China Vases, Tea and Dinner Sets, 
richly decorated. 

WmNMER, of Munich, for Painting on Porcelain, in 
frames. 

Wetwtein, Vincent, Prague, for Table Ornament of 
polished rock crystal. 

Bronze Medal. 

Booh and Brothers, Green Point, New York, for Door 
and Stair Furniture Porcelain. 

Bland, Samuel K., Lisson Grove, London, England, for 
Enamel Painted Windows, with Cromo^rystal deco* 
rations. 

^RBTFiT, Edoab, Castlcford, Yorkshire, England, for 
Specimens of superior Glass Bottles with Patent 
Stoppers. 

Brettbohneidbr, W. C, Altenbnrg, Saxe-Altenbuig, 
for various Paintings on Porcelain in Frames. 

Brbttbohneider, a., Altenbuig, Saxe-Altenburg, for 
various Paintings and Porcelain. 

Beroer, Walter (Moselle Glass Works), Paris, France, 
for Ciystal and Coloured Glass Door Knobs and Balus- 
trade Ornaments. 

Baptbrosses, Briare Loriet, France, for a beautiful dis- 
play of fancy and pUdn Ceramic Buttons. 

BiNo, Brothers and Co., Paris, France, for richly 
ommented Porc^ain Vases. 



Bell, Messrs., Quebec, Canada East^ for Specimens of 
Earthen Ware. 

Cooper and Belcher, Camptown, New Jersey, for En^ 
graved and Etched Ornamental Window Glass. 

Copeland, Alderman, W. T., London, Enghuid, ftcoxj 
ornamented Mantle Slabs, Table Tops, &c., and 
Paintings on China in frames. 

Copeland, W. T., London, England, for a superior order 
of Parian Statiuuy. 

Fasolt, Ens and Greiner, Lauscha, Thuringen, for Imi- 
tation Agate Marbles in Glass. Glass Eyes for birds 
and dolls. 

Fischer, M., Herende, Hungary, for fine Porcelain Hun- 
garian Vase, &c 

Gabnkirk Coal Cohpant, near Glasgow, Scotland, for 
Fire Clay Vases, Pedestals, Fancy Chimney Tops, &c. 

Hale, Frederick and Co , New York City, for Enamel* 
ling«and Writinii: on Glass in Burnished Gold. 

Hermann, Louis E., Hoboken, New Jersey, for American 
Decorations on French Porcelain. 

Holland, William, St. John's, Warwick, England, for 
Imitations of inlaid Marble in Glass Plates. 

Hammill, John Baptiste, Bridgewater, near London, 
England, for Patent Vitrified Stone, Drain Pipes, Ac. 

Hache and Pbpin-Lehalleub, Limoges, France, for 
Decorated French Porcelain. 

Kanitz, C, Vienna, Austria, for Colomred and Enamelled 
Glass Beads, Bugles, Brooches, and other Ornaments. 

Lahoohe, Paris, France, for superior Rich Cut, En- 
graved, and Enamelled Glass. 

Lahoohe, Paris, France, for elaborate design and exe<nh 
cution of Decorations on Sevres China. 

Minton, Herbert and Co., Stoke-upon-Trent, Stafford- 
shire, England, for> superb Parian and Gilt Dessert 
Set. 

Mdllenbach and Thewald, Hohr, Germany, for superior 
Specimens of Stone Ware. 

Maes, L. Joseph, Crystallerie de Clichy, Paris, France, for 
superior cut Crystal Glass. 

New England Glass Company, Boston, Massachusetts, 
T. D. Moore and Co., Agente, New York City, fot 
superior Pressed Glass. 

New England. Glass Company, Boston, Massachusetts, 
for fancy, cut, plated, and enamelled Coloured Glass. 

Nievergeld, J. R. F, Hague, Netherlands, Holland, for 
Electro-Coppered Glass Stills. 

Patodx, Dbion and Co., Aniche, France, for the best 
Cylinder Window Glass. 

RiDGWAY, John and Co., Cauldon Place, Staffordshire 
Potteries, Enghmd, for richly decorated China Tea and 
Dessert Pieces. 

Royal Porcelain Manupactory, Berlin, Prussia, for a 
fine China Vase, and various articles of beautiful De- 
corated China. 

Scheipele, G. S., Importer from Austria, for fency Bohe- 
mian Glass Ware. 

United States Pottery Company, Bennington, Ver- 
mont, for Fenton's Patent Flint Enamelled and 
Parian Ware. 

Honourable Mention. 

Adams, W. and Sons, Stoke-upon-Trent, Staffordshire, 

England, for samples of Staple and Decorated Earthen 

Ware and Parian Figures. 
Abnoldi, C. E. and F., Blgersbuig, Saxe Gotha, Phar- 

maceutical Utensils and Water Pipes. 
BoDiNE. G. M., New York City, New York, for Lmiefcte 

Watch Crystals. ^^ ^ ^ ^ 

Beroer and Walter, New York City, New York, fot 

Watch GUsses and Cut Glass. ^^ , ,, 

Bridgewood, Sampson, and Son, Longton, StaSordshire, 

England, for White and Gilt English China. 
Brunswick, Hyman, New York City, for Exhibltioaol 

of Figures in Wax. 
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BooTE, T. and B., Banlem, StaObrdshire, England, for 
Parian and Decorated Doric and Mosaic Yasea and 
Figures. 

Booker, H., Dresden, Saxony, for Paintings on Por- 
celain. 

Blaschka and Sons, Liebenau, Bohemia, Austria, for 
Glass Buttons and Beads. 

DouLTON and Watts, Lambeth and Liverpool Potteries, 
England, for Stone Jars, Water Filters, &c. 

FiNOH, John, City Road Basin, London, England, for 
Porcelain Baths and Glazed Bricks. 

GossB, Paris, France, specimen of Porcelain articles, 
fire proof. 

GiACX>MMUzzi, J. and Bbothebs, Venice, for Corals and 
Enamelled Work. 

Hellmich, F. a., Wolfersdorf, Bohemia, for samples of 
Glass Beads. 

James, William Henbt, Camden Town, England, for 
Window Glass, ornamented by machinery. 

Ebantz, J. H., Neimuirkt, Silesia, for Glass Buttons and 
Beads; 

Keil, Joseph, Gablonz, Austria^ for Glass Buttons and 
Beads. 

Lisci, Marquis Ginoei, Florence, Tuscany, Italy, for fine 
Porcelain Vases, &c. 

Mltton, Herbert and Co., Stoke-upon-Trent, Stafford- 
shire, England, for Earthenware Garden Pots, &c 



Kjttelstadt, W., Zirke, Posen^ for specimen of Glass 

Ware, Tumblers, &c. 
McLaren, Yamaska, Canada East, for specimens of 

Roofing Tiles, Bricks, &c. 
Netherlands Socieiy, Zwyndrech^ near Dordrecht, 

Netherlands, Holland, for Glass Cylinders. 
Potter, Addison, Wellington Quay, near Newcastle- 
upon-Tyne, England, for Fire Clay Gas Retorts. 
PiLLivuYT, L. Andre Chas. and Co., Paris, France, 

for a variety of fine and ornamental French Force* 

lain. 
Pazelt, a., Tumau, Bohemia, Austria, for Artificial 

Stones of Coloured Glass. 
Rees, Thomas and Co.. Limoges, Haute Vienne, France, 

for fancy and plain French Porcelain. 
Stouvenal, Joseph and Brother, New York City, New 

York, for a display of Cut Glass. 
Stephenson, Matilda C, East Brooklyn, New York, for 

Stained and Painted Glass. 
SoHEiFELE, G. S., (importer from Austria,) for Bohemi* 

Porcelain. 
Trost, William, Nure|;iberg, Bavaria, for Painting on 

Glass. 
Van Leempoel de Colnbt and Co., near Chapelle, 

Aisne, France, for French Glass BotUes. 
ViCART, L. and Co., Graville, Seine Inferienre, France, 

for Glass Bottles and Demijohns. 



Jury M. 
Class 30. — ^Musical Instruments. 

JurovB, 

WILLIAM NORRIS, Esq., Chairman, PhUadelphia. 

GEORGE T. BRISTOW, Esq., Secretary, New York. 

AVILLIAM H. FRY, Esq., Reporter, New York. 
MoNS. EMILIE GIRAC, New York. ALFRED BOUCHER, Esq., New York. 

LEOPOLD MIGNEN, Esq., Philadelphia. Mons. L. G. JULLIEN. London. EngUnd. 

THEO. EISFELDT, Esq., New York. MAX MARETZEK, New York. 

R. STORRS WILLIS, Esq., New York. 



Silver Medal, 
Debain, Paris, Harmonium, a magnificent instrument. 
DsBAiN, Paris, a Mechanical Piano, Yeiy ingenious. 

Brome Medal. 

Bruno and CARoaL, New York, Flute, fiiir, Comet ; fine. 

Bray, John, Dublin, Harp. 

Brown, John F., New York, harp. 

Bassford, a., New York, Grand Piano, feeble tone, 
improved action. 

Bassford, a.. New York, Square Piano, three strings, & 
remarkably fine and brilliant instrument. 

Cerveny, W. F., KiJniggratz, Bohemia, Phonikon, a 
superior instrument, ingenious arrangement for 
changing keys. 

DoD WORTH, A., New York, Comet, with valuable im- 
provement; Trumpet, fine; Alto Horn, fine. 

EiSENBRANDT, New York, Flutes— I vorj', a l)ad material ; 
Silver Metallic, objected to ; Gold Mounted with 
Stones, such ornaments should be omitted;. Cla- 
rionets, fine, the number of keys an impediment; Fla- 
gcolets, fine. 

Erard, Paris, Grand Piano, most vocal, but does not 
hold its tone. 

Erard, Paris, Upright Piano, a brilliant instniment. 

Firth, Pond, and Co., New York, Square Piano, three 
string:?, in part. 

Gemunder, Geo., New York, Violin, (contra bass,) excel- 
lent. 

Gemunder, Geo., New Yoric, Church Organ, many 
beautiful qualities, but the diapason wanting. 

Grovesteen and Truslow, New York, Piano, two 
strings, (Rosewood,) an excellent instrument; do., 
(Papier Mach6,) splendid workmanship : a brilliant 
Piano. 

Gilbert, New York, Piano, two strings, .^lian attach- 
ment, fine. Prince and Co., manufacturers. 

Hechinoer, F. Ulm, Wurtemberg, Church Organ, very 
superior instrument, and for small Organ, Case very 
plain, but an excellent instrument. 

HuNi and Hubert, Switzerland, Grand Piano, very fine 
instrument; square Piano, three strings, superior 
instrument, powerful tone. 

Hazblton and Bro., New York, Piano, two strings. 

Jacobs, New York, Accordeons, improved Reeds. 

Johnson and Co , L., Philadelphia,, specimens of Music 
Printing and Types; Special Mention. 



Elemk, G. and A. Markt Neukirchen, Saxony, Comet 

and Alto Horn. 
Kanitz, Vienna, Austria, Accordions. 
Lauter, New York, Wind Instruments all fine. 
Liohte and Newton, New York, Square Piano, three 

strings in part, excellent instrument, diapason new and 

good. 
Lankota, New York, Piano, two strings. 
Ladd, a. W., New York, Piano, two strings, small size^ 

a remarkably good instrument of small size, for a low 

price. 
Mirmont, New York, Violins, all fine instruments. 
Marten, Penn., Guitars. 

Pelitti, Giusseppe, Alilan, all superior instruments. 
Pleyel, Paris, Upright Piano, the best instrument. 
Prince and Co., manufacturers, William Hall and Son, 

New York, Agents, Melodeon, a handsome instru- 
ment. 
Ruhlmann, Carl, Rudolstadt, Thuringen, various wind 

instruments. 
ScATES, Jos., Dublin, Concertinas, good instrumeniB. 
Stodart, W. and Son, London, Grand Piano. 
Schomaker and Co , PhilaUelphia, Piano, two string?. 
Trayser, P. J., Stuttgart, Seraphine, fine instrument. 
Zoebisc'h and Sons, ^ew York, Sax and Bass Horns. 
ZiEOLER, J. B., Quebec, Cornopeon, ingenious. 

Honourable Mention. 

Cerveny, W. F., Koniggratz, Bohemia, Trumpet^ 
Bugle, Honourable and Special Mention. 

Gemunder, Geo., New York, Violins, all good instru- 
ments. 

Hallet and Davis, Boston, Square Piano, three strings^ 
in part. 

Hewes, Geo., Boston, Square Piano, three strings, in part 

Knabe, Piano, two strings (pearl keys). 

McDonald and Bro., Sew York, Piano, two strings,. 
Eutcrpian attachment, ingenious; metallic keys in bad 
taste. 

Nepp, Jos., New York, Violins. 

TiLTON, New York, Guitars, 

Remarks. 

Gardner, Wm. P., New Haven, Melodeons, weak and in 

bad taste. 
O'Neill, P. C, Harp, decidedly bad. 
TiLTON, improvement is good for guitars, but not for 

violins. 



Digitized by 



Google 



45 

The Violins not noticed, although eome are of elaborate Baigos esteemed bari)aMnu^ and paoed at unworthy of 

workmanship, were pronounced unfit for competition. notioe. 

Many of the Guitars were of exquisite workmimahip, Keyed-Stop Violin^ unartistic and injurious to ari 
but bad tone. 



Sub-Jury on Billiard Tables. 



Gnr. NOBBIS. 



THBO. BISFELDT, Esq. 



LEOPOLD MINGBN, Esq. 



Bassfobd, Bronze Medal with a Special Mention, best Wdtans, Bronze MedaL 
Table'on exhibitiom Leomabd and BmiAMUx, Honourable Mendon. 



Jury N., 

Class 17. — Paper and Stationery, Types, Printing and Bookbinding, and 
Specimens of Ornamental Penmanship. 



Jurors, 
A. B. CLARKE, Esq., Chairman. 



HENRY V. BUTLER, Esq. 

W. H. APPLETON, Esq. 

A. N. LEWIS, Esq. 

J. A. ORTELL, Esq. 

C. VAN BENTHUYSEN, Esq. 

Silver Medal. 

Baxxsl, Godwin and Co., New YoA City, for Fancy 
Job Printing, and Press Work with Honourable 
Mention. 

Bbowv, Delww P., Brooklyn, New York, for best spe* 
cimens of Off-hand Commercial and Ornamental Pen- 
manship and Pen-drawing, with special approbation 
. for unequalled skill in his art. 

Baolkt, a. G. and Co., New York City, for best Gold 
Pens and Pencil Cases. 

De La Rue, Thomas and Co., London, for excellent 
Paper, and commendation for variety and excellence 
in all parts of the manu&cturo. 

Mathiws, Wiluam, New York City, for excellence in 
Bookbinding with special approbation. 

Bronze MedaL 

Blanohet, Brothebs and Klebeb, for excellent Writing, 

Drawing and Letter Paper. 
Bakbat, J. M., Chalons, France, for Chromo-Lith. 

Printing and Design of Press Work. 
Bbown, J. M., and Co., New York City, for general ex- 
cellence in Blank Book Binding. 
Bebbs, Jambs B., New York City, for Improved Pen and 

Pencil Cases and fine gold pens. 
Caebw Manutaotdbino Company, South Hadley Palls, 

Massachusetts, for superior fine Writing Papers. 
DcpoMT, Paul, St. Honor6, Paris, for superior Printing. 
Pabeb, a. W., Stein, near N uremberg, for excellence and 

variety of Lead Pencils and Drawing Chalks, and their 

adaptation to all puix>06es. 
?LBfiNo, A. B. and Co., Leith, Scotland, for excellent 

specimens of Printing with Scotch Ink. 
FiooiNs, y. and J., 17 and 18, West-street, Smithfield, 

London, for beautiful specimens of Fancy Types. 
Foley, John, New York City, for fine Gold Pens. 
HoLLiNOwoBTH, Thomas sud JoHN, Maidstone, Kent, 

England, for excellent Drawing, Writing, and Printing 

Papers. 
LiFPiircoTT, Gbamby and Co., Philadelphia, Penn^lvania» 

for elegant specimens of Printing and Binding. 
Platneb and Smith, Lee, Massachusetts, for general 

excellence of Writing Papers. 
PiQUETTE, C, Detroit, Michigan, for specimens of very 

superior Gold Pens. 
Root and Anthony, New York City, for fine Blank 

Books of superior style of Ruling. 
Saunoebs, Thomas H., Dartford, Kent, England, for veiy 

superior Bank Note, Cheque and Water-marked 

Writing Papers. 
Tobett, John H., New York City, for Combination 

Types. 
Whbeleb, Asa H., New York City, for superior speci- 
mens of Ornamental Penmanship and Pen Drawing. 

Honourable M(fUion. 

Bbooemah and Lakoix>k, London, for superior Lead 
Pencils. 



R. GRANT WHITE, Esq. 
F. W. BELL, Esq. 
CHAS. B. NORTON, Esq. 
CHAS. SHERMAN, Esq. 
E. J. DANFORTH, Esq. 

Bingeb and Sov, Amsterdam, Holland, for excellent 

Glyptographic Printing. 
Baoeker, J., Iserlohn, near Elberfeld, Prussia, for his 

Bibles and Geographical Works. 
BuNOE, George, New York City, for beauty of Types. 
Blanzy and Co., Boulogne Sur Mcr, France, for great 

variety and excellence of Steel Pens. 
Bill, Stabk and Co., Willimantic, Connecticut, for 

superior specimens of Wood Type cut by machine. 
Chioo and Mina, Turin, Sardinia, Italy, lor beautiful 

Press Work. 
CuBMEB, Alexandeb, Psris, Frsnco, for Stereotype Work 

and Papier Mach€. 
David, Thaoeus, New Yoxk City, for best Sealing 

Wax. 
DuNioAK, Edward, and Co., New York City, for sped 

mens of superb and elegant Book Binding. 
Felt and Hosfobd, New York City, for Atmospheric 

Pressure Inkstands and Superb Blank Books. 
Fbebb Thomas, New York City, for fine collection of 

Valentines of Embossed Lace Paper. 
GiLLOTT, Joseph, Kngland, for best Steel Pens. 
Hamilton, Alfbed, New York City, for variety and 

beauty of business and Enamelled Cards. 
Johnson, L. and Co., Philadelphia, Penn , for excellent 

specimens of Types and peculiar convenience in casting 

them. . 
EooH and Co., New York City, for specimens of Blank 

Book in^a superior style of Ruling, Binding and 

Finishing 
KiTAPP and Riohtmyeb, N. Y. City, for an excellent 

Published System of Penmanship. 
Long, Feed. A., New York City, for fine specimens of 

Embossed Cards and Envelopes. 
Maynabd and No yes, New York City and Boston, for 

best Writing Ink. 
Mangin, F. L., Bruyeres Yarges, France, for superior 

specimens of Ink.. 
Maihce, William H., Philadelphia, Penney for superior 

linger and Journal 
Niedbee and Co., Paris, France, for superior specimens 

of Book Binding. 
Pbince, N. a., Brooklyn, New York, for a Spring Foun- 
tain Pen, with special reference to its utility. 
Phineas, JklEYEB, Ncw York City, for excellent Steel 

Pens. 
Pbbson, Iba B., New York City, for fine specimens of 

Card Writing and Drawing. 
Rauoh, Bbothjcbs, Heilbronn, Wurtemberg; for spe- 
cimens of fine Writing Papers. 
Rose, William W., New York City, for Bank and Ofiioe 

Ledger and Account Books. 
Staedtleb, Nuremberg, Mullerand Co., New York City, 

agents, for Lead Pencils and Drawing Chalks. 
SniHENsoN, Blake and Co., Sheflield, EngUmd, for fine 

form of Types and Sharpness of Impression. 
Tbacy, John P., for superior Ornamental Penmanship. 
Thompson, Willllm M., New York City, for Pictorial 

Stamps. 
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WiLfiOK, Jaiob Leonabd, 128, St. John-ctreet, Lgodon. 
' lior «zeellMit Cfloili for Booktnndingr. 
Walkbb, £., and Sons, Keir York City, for gpecimentof 

inbeluitUl and eiegaat Bookbinding aad riehly Ulu- 

minated Bdgos. 



WiLKT, William K and Co., Birmingham, En(;land» for 
exoaUeat€k)tdFons. 



JUEY O. 

Class 31.— Rue Arts, Sculpture, Painting, Engravings, &c.. Bronzes, and 

Articles of Vertu from Class 23. 



Jurors. 

Pbokbsbob a' F. B. HOBSE, Chainnan. 

HENEY ULKB, Esq. Pbop. E. FELIX FORESTI. 

EDW. ANTONISSEN, Esq. C. A. DANA, Esq., Tribuno Office,. Sec 

WM. YOUNG, Esq., Albion Office. W. W. CORCORAN, Esq. 

HYPPOLITE SERB01{, Esq, H. K. BROWNE, Esq. 

A. B. DURAND, Esq. C. L. ELIilOTS, Esq. 



New York, Dec. 9, 185a. 
To KnsBs. 6. Sillimak, Jb., B. P. Johnson, S(Amiixl 
Webbxb, CommiBsioneiB of Juries. 
In presenting their Awards to the Conunissioneis, 
Jniy 0, charged with the yarioos Collectiong of Objects 
of Art, exhibited in the Crystal Palace, deem it proper 
to state that they haye oonaidered each Department 
separately, and that' their intention is simply to mark 
the deg^es of excellence In each, without instituting any 
comparison between the different brandies. Thus, a 
Hedal awarded to a Statue does not indicate that it is 
superior or inferior to a Picture or an Engraying to 
which a similar or a different Medal may be awarded ; 
but simply that measured by the standard of exeellenoe 
in its own branch, the Jury regarded it as worthy of 
such distinction. With this Explanation, the following 
Awards are announced. 

Silver Medal, 
CABflBDreiN and Qildsbmkibtbe^ IT. S., Ibr Design of the 

Ciystal Palace. 
Gbaillon, M., Dieppe, France, for Groups in Terra 

Cotta. 
Eiss, August, Berlin^ Prussia^ for Group in Bronze, — 

The Amazon. 

Bronze Medal. 

BxTTi, Fbanoesoo, Italy, for a Mosaic Table Top. 
CoBDiEB, M., Pari% France, for two African Heads la 

Iron. 
DuPLAN and Sallk, Paris, France^ for a Dying Heron, 

in Bronze. 
Dupont-Henbiquel, France, for an Engraying on Steel, 

— The Hemicycle, after Paul Delarocbe. 
DuJABDiN, L., Arcueil, France, Engraying on Wood, — ^A 

Sul:gect from Proudhon. 
Fbemiet, J. B., Paris, France, for Group in Plaster of the 

Bear and Hunter. 
Maoni, Pietbo, Italy, for a Statue in Marble of the 

Industrious Child. 
Ottin, a., Paris, France, for Composition in Plaster, — 

''The Triumphal March of the Republic" 

Honourable Mention. 

Antiona, a. Fiance, for Oil Painting,— Inundation of 

the Loire. 
Ball, T., U. S., for Statuette of Webster, in Plaster. 
Cbawfobd, Thomas, IT. S., for Bust of a Lady, in 

Marble. 
Fbaikik, C. a., Belgium, for Child Sleeping in a Shell, 

in Plaster. 



Gjbabdin, Pauline, France, for Seyeral Water Colour 

Paintings of Groups of Flowers. 
Giampaoli, D., Lncc% Italy, for " Death of Femceio," in 

Marble. 
Gbollt, YersailleB, France, for Oil Painting, — ^Yiew near 

Paris. 
GuDE, Hans, Diisseldorf, Prusria^ for Oil Paintings- 
Mountain Spene in Norway. 
GuBLiTT, Louis, Hamburg, for Oil Painting,— Sunset 

near Naples. 
Gatbabd, p., Paris, France, for Bust of Madame Cerito, in 

Marble. 
HoLL, W., England, for Engraying on Steel,— The Meny 

Making. 
HASENOLsyEB, J. B., Dlisseldorf, Pmssit) ibr Oil Paintini^ 

— The Deputaiion of Workmen. 
HuBNEB, C, Diisseldorf, for Oil Painting,— The Inier- 

cepted Loye Letter. 
Jebiohau, a., Denmark, for Group of Adam and Bye^ ift 

Plaster. 
Jaoqueuabd, a., Paris, France, for Tiger, in Plaster. 
Knusland, Hobaoe, U. S., for Bust of Captain Ericcson, 

in Plaster. 
liEBOLLE, Paris, for a Small Bronze Yase with Cupids. 
L'EyEQUE, Paris, France, for Statue of Lesbia, in Maiible. 
Mabshall, W. Caldeb, England, Statue of Sabring j|| 

Plaster. 
Obb, J. W., U. S., for Sundiy Specimens of WM 

Engraying. 
Paoani, PnexBo, Milan, Italy, for Eye after the fJA iu 

Mari)le. 
PowEBs, HiBAV, U. S., for Greek Slaye, andoA^r Works 

in Marble. 
RiNouET, Lb Pbincb and Mabootte, Paimrraiice, for tiie 

Workmanship of a Large Bronze Yase. 
QuiLLEBiB, M., France, for Two Covipositions in Relief, 

representing,— the one a Battle, — the other a Religions 

Procession. 
Santabelli, Emilio, Florence, Italy, for Statue of Haipo- 

crates, in Marble. 
Sebbubb;, a., Belgium, for Oil Painting, — ^le Loyexs' 

Meeting. 
SAtzwbo, a., Munidi, Bayaria> for Oil Painting,- Tbo 

Bookworm. 
Soules, Eugene, France, Water Colour Painting^— • 

Landscape. 
Yaoheb, C, England, for Water Colour Painting, — ^Yiew 

of St Peter's. 
Yatioan, Manupaoiobt of the, Rome, for a Mosaic 

Copy of St. John. 
Yan Bchendal, p., Brussels, Belgium, for Oil Painting,-^ 

A Flemish Market Woman. 
Wilmobb, J. T., England, for Steel Engraying,— Deer' 

stalker's Return,— after Landseer. 
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ADDITIONS. 



Jury A. 

Silver Medals. 

CuRmt, Jas. D., New York, for tbe mantifoctiire of Iron and Steel of excellent qnality from "Frankllnite.** 
2iCBfOGBLy W., Director of the German Pennsylvania Coal Co., Trwkow, Fa., hr ooUeciion of ores, half metal, 
powder, pore metiU, &c., illnstrating a process for separating silver from c<^per. 

Jury B. 

Bronze Medals^ 
Cebceuil, France, for Pnlverized Flocks. 
LaYeille Montaqne Zinc Company, France, for Oxyd of Zinc. 
LoBAOH and 8chepbleb> Now York, for Vanilla Beans. , 
Jeffries and White, U. S., for specimens of Sulpfanr. 
Rows, T. G. and A. L., New York City, for Linseed Oil. 

Honourable Mention. 
Ballabd, 0. W., 415, Broadway, £c^ Hair Djo. 

Jury C. 

Silver Medal, 
Gale, , for the Originator of a valuable New Variety of Winter Wheai, called " Gale Wheak" ^ 

Bronze Medal. 
Yeatman, Cincinnati, for still Catawba Wine. 

Jury F. 

Silver Medal. * 
Blake, Wm. P., New York City, for a Goniometer of vexy Superior ConstmctioiL 

Bronte Medals. 
Adams and Taouabur, for Hydrometers : with special commendation for accuracy. 
Blanquabt, Evabd, France, for a collection of beantiful Photographic Pictures, with special approbation. 
DoBTsr and Riohabdbon, New York, for fine Daguerreotypes; with Honourable Mention. 
Duboscq-Soleil, Paris, France, for beautiful Stereoscopic Pictures, with special approbation. 
Hoffman, Louis C, New York City, for Hydrometers and Qraduated Jars, with speciid emttmendatioii for 

accuracy. 
3CATAI., E., for Four beautiful Views of the Exhibition of 1851, and a fine Portrait ; with special approbation. 
New Jebsst Zinc Company, Newark, N. J., for Zinc Paints. 
SAirDOKD, Crasles, New York, for Magneto-Electric Machines, for medical pnipooes. 

Jury H. 

Silver Medal. 
EiNO> D. R., Philaide]phia> Pa., for Two Cases of Superior Boots and Skoea, 

Jury I. 

Bronze Medal. 
BiAVOHiNi, Gaetako, Florence, Tuscany, Mosaic Tables of Pietra Dnnu 

Jury J. 

SUver Medal. 
Pafi, Clements, Florence, Tuscany, for Castings in Bronze by a new process. 

Jury K. 

Bronze Medal. 
CoRLTBa and Co., New York, for India Rubber Boots and Shoes. 

Jury L. 

Bronze Medals. 
Bachelakd and Sons, Geneva, Switzerland, for fine Jewellexy. 
Babbett and Shebwcod, San Fraucisco, California, for Superior Workmanship, equally in &e Jewellery, 

Engraving, and Lapida^ Branches. 

Jury L a. 

Silver Medal. 
Maes, J*. Cbtbtallebis de Cuoht, Paris, for Telescope and Microscc^ Object GlttMs; 

Jury M. 

Bronze Medal, 
Lacboiz, Mashutt, Verrien, Belgium, (M. Fassin, Agent^ N. Y.,) for a Mechanical Piano Forte. 



Prom the above Lists the following Table has been compiled, showing 
tke number of Exhibitors in each Class, for each Coimtry, and the namb^ of 
prizes respectively awarded. 
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Tlie foregoing forms a summary of the origin aad coMtitation of ill 
American Exbibition of the Inchistry of All Nations, and I have now only lb 
repeat that my early and sudden recall to England befbre even the genefil 
arrangements of the Exhibition were complete, made it necessary for me io 
seek assistance, so far as Classes 8 and 10 were concerned, and whidi, I Hm 
happy to say, was obligingly given by Mr. W. Antrobus Holwell, the CSommis- 
fiioner from Canada, whose report I have now the pleasure to appcatid:— » 



NOTES on some of the Contributions to tlie Ea^ibition of 
the Industry of Ail Nations at New Yorkj in 1853. 

By W. ANTROBUS HOLWELL, 



CSlass 8« — Na/odl Architecture^ Military Enffmeervag^ QrcZnance, 
Armour^ amd Accoutrements^ Sfc. 

CLASSIFIED LIST OP SUBJECTS FOE THE EXAMINATION OF JURIES. 

CLAfig «-JUST B. 

A — Illustrations by models of Shipbuilding for purposes of Commerce. 
B— niustratiiAS by models of Shipbuilding fiw: purposes of War, 

C — ^niufitradons by models of Shipbuilding for the a^^licatioa of Steam tr 
other Powers. 

D — ^Vessels used for Amusement^ and small Vessels generally* 

£ — ^Rigging; Anchors* Windlasses, Capstans, Sheathing, and Articks 
connected with practical Seamanship, and the Saving of Life frtm Shipwreck. 

F — Infantry Army Clothing and Accoutrements. 

G — Cavalry Army Clothing and Accoutrements. 

H — ^Camp Equipage^ such as Marquees, &c. 

I — ^Naval Gunnery and Weapons of Attack and Defence^ more especially 
adapted to Naval purposes. 

J — Artillery Equipments^ both in the Garrison and the Reld, lifocfaines 
£3r Mounting and Dismoimting Ordnance. 

K — Ordnance and Projectiles. 

L — Small Arms. 

M— Military Engineering, Field Equipments, Methods of passing Rivers, 
and other obstacles, the attack and defence of Fortresses and Field Fortification. 

N — Rifles, Fowling Pieces, &c., with all their appurtenances^ for Sporting 
purposes. 



A. Models of Shipbuilding for purposes of Commerce. 

United States of America. 

No. 16. Model of a Ship's Hull R. Underbill, shipbuilder, New York. — ^Tliis is 
m model of the clipper ship *' Whirlwind,*' whose length is 200 feet, breadth of beam 40 
feet^ and <ieptfa 20 feet. She is furnished with what are styled ^^ steamboat^ends,'* whidi 
are longer and sharper than those of the ordinary build of sailing vessels ; for speed this 
model promises all that can be desired. 

No. 27. Two Models of Clipper Ships. J. Gran, designer and manufacturer, Boston.— 
The appearance of these models is highlv creditable, but no information could be obtained 
as to the actual admeasurement, capacity, displacement, &c. of the vessels which they 
represent. 

No. 33. ModelofaClqjperSh^f. W. A Lillie, shipbuilder. New York.— The designer 
of this model claims to have discovered some new data for the laying down of under*water 
lines ; but although of very fair mould, there does not appear to be any peculiar novelty 
in its construction. /^ T 
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No.S4. Jft*/<jr« CJg^ia^ S% {tfic •^ir.mMmef^^ Br J. A. WcelePfrit & Co. 
^Bmomwiif enteped in the Ctttalogiie as Ik D. WestemMl)^ slmihig the mmg e m ek t 
o# betting halefte^ Ae. —This is m elaborate and beaudfol ^eee of workmnship) wai 
worthy of the highest commendation^ as affording a complete miniature representatioa (and 
therefore the means of an interesting and imtractiTc study) of the whole framings 
bracings &c., of a vessel of this description. 

' No. 71* Mbdiel of a CS^er 8Kp. A. Dekke^ des%nemid' numufaetanr, Boston.-— The 
•J^Vi«on,*of whidt fliis is a model, is 150 feet Ibn^ breadth of beam W feet, 4 inAes^ 
cmrtih 20 feel, measorement 7^0 tons; though the lower water^ines of Ois medU appe ir 
to DC aomewhiit too fidl^ Ae i% in otber respects, &Tery pnunisiiq; crafb 

IfKWVOUNDEAND. 

No. 1« U&dd qf a Sh^ Hulk R. Kearney, designer^ St John's^r-TUs model, 
designed and eonstructed by a working shipwright is of fair proportions and superior 
finish, and seems to combine the essentiids of a oq^ious searworthy boat, with that of a 
tolerably fast sailer. 

It IS wffodk ta be^ngretled that this i& the only* apeeimea of nsiraL architectui>e contri- 
buted by tha. North Ameiiean Colonies of Great Bntaio^ it being well known that yjerr 
superior vessels are constructed in-Bailish'MiMtih. Ameriea^ and, csgeciattj in. Canadia. waA 
New Brunswick. 

B- Models of Shipbuilding for the purposes of Wear. 

V/SilTKD StAZBB OJB AmJSBICA^ 

No» 15* Mim cf War Cutter, entirely of Cogper, SX feet long;. FVancis' HfefJaiBc 
Life Boat Company, New York. — ^This, though entered aa above (and of the onfinary 
mould),, partakes also of the nature of those life-boats for which the owners for this patent 
aare so justly celebrated (upwards of 2^,500 of sueh boats- hwing been mami&ctiired) ; it is 
of corrugated* copper, the sheets being formed in a bydraulib press by soitaUe diss, whtsL 
at the same time that they give them their proper mould, also gather them into a. sdies a£ 
parallel pkitS'QS aagular eBrrogationa which give them i» part thefbnn and appearance, of the 
outside of an ordinary '^ clinker built'' bottom. Thi» boat has also aic tanks at either end^ 
similar to those applied to the Francis' Metallic Life-Boat. The extraordinary degree of 
strength imparted to the metal of which these boatk are constructed (galvanized iron being 
more generally used, as being cheaper than copper, though somewhat inferior) by its 
corrugations, in the manner practise^ is strikinefy exemplified by two pieces of the same 
oopper as that of which the boat is made, placed alongside .of it Gme of these iar a flat sheets 
and bends of course with, its own weight when supported merely at the ends. The otfaer,^ 
being corrugated,, and sustained in like manner by its two extremities,, supports a number 
of heavy weights (amounting to about 1,200 lbs.) without sensible flexure. 

No. 32. Model qf a Sloop of War of twenty '4wo Guns. Bartlett, desijgner,, Greenpoinf^ 
New York. — Thia model is highly finished^ hut does not apjpear to possess any remarkable 
ftatose of novelty <Mr exodlenoBk 

No. 44. mdel of eiipper CorveiUy with MinMmre Armmmmt. W.Colui!, deaigpc^ 
HewY<»k.— S to anw to^ba well adtqpted to the pmpoae Bor whicbit has been desiyiflrt 

Gbbat Britain and Ireland. 

No. 15. Model of a BrUiah Firi^te. Made by K. tJVie, jimmeymait painter, 
Greenock. — Creditably got up, but presents no peculiar feature of novehy or excellence. 

G. Models qf Shigbuilding for the Application of Steam or other Powers. 

^ UnhsD' Stao^bs of Am briga» 

Now 48. Haif Model of the Steamer ^Leviathan."' D. Davison, designer. New 
York.— This^ vessel ha* fiftlsa bow* and stem projecting. lOCT feet from the main body of 
the hull, (which might probably be of some service to her if she were intended to sail 
** wader tca^'-*; her builder '^ calculates** that she will cross the Atlantic in. five days (*or 
a leetie less^^. Har dimensions are,, lei^th. of deck 700 feet, length of keel 500 feet, 
breadth 80 feet^ depth 60 feet; she is to be propelled by no less than sixteen> engines^ of 
what power could not be ascertained. 

No. 50. Haif Models qf Steam. Skips " Ulinais?^ and '^ Georgia/' Smith and Dimon, 
bmlders, New York.— The midships' section of the former is somewhat abaft the 
middle of her. l^igth; and, as well as the ^ Georgia,^*' she is fuller in the after body than 
the general build of Ameiican bottoms. 

Nos. 41\ 49, 54^ 67, and 69t 316dds aind Ealf Models of Steamers^ASi present 
a generally favourable appearance, but do not seem to call for any especial notice. 
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A Model of a TVar Steamer, by Delano, United States^ naval constractor ;(not in 
the Catalogue), is highly approved by competent iudges, as comprising all the requisite 
elements of buoyancy^ stability, and speedy witn ample accommodation for stores, 
crew, &c. 

France. 

No. 5. Model of a Steamboat. A. Faulon, designer, Paris. — ^The sides are hollowed 
out so as to admit the inner half of a small horizontal paddle-wheel, the outer half of, 
which projects beyond the hull into the water, and is intended to be there applied to the 
propulsion of the vessel, as though the paddle-box and wheel of an ordinary steamer were 
turned inwards at an angle of 90'' from their vertical position, and entir^y submerged; 
the idea, if not a very briUiant one, is at least oriffinal. 

D. Vessels used for Amusement^ and Small Vessels generally. 

United States of America. 

No. 7» Lajhwork Row Boat of Cedar and Oaky varnished and copper fastened. C. L. 
Ingersoll, manufacturer, New York. — ^This is a beautifid specimen of the celebrated 
" Whitehall boats,** and does great credit to her builder. 

No. 8. Model of a full rigged Fancy Yacht. E. T. Darling, builder. Long Island. — 
Neatly made and finished, but not otherwise remarkable. 

No. 22. Model of a Sea Yacht. F. S. Coplv, designer and manufacturer, Brooklyn, 
New York. — ^This vessel is furnished with a double keel (or with two keels placed side by 
side with a semicircular groove, or channel, between them), and has broad projecting or 
^flaring** sides above tibe main bod^ of the hull; her midships* section presenting on 
each side a sort of double ogee, with a deep-ardied space (forming the double keel) 
between them. 

No. 35. Model of the Pilot Boat '' Enchantress.'^ D. D. Westerveldt, shipbuilder. 
New York. — ^A beautiful combination of all the chief requisites for a craft of that 
description. 

An exquisite Model of the famed Yacht " Am^a/' (by 6eoi*ge Steers) is also on 
exhibition, though not in the Catalogue. 

Canada. 

No. 1. A Voyageur^sBark Canoe. The Honourable Hudson Bay Company, proprie- 
tors, Suchino, Canada East. — ^This light frail vessel is 18 feet long, and formed of a single 
piece of the bark of the canoe birch tree (Betula Papyrifera) ; it proved an object of 
peculiar attraction in the Canadian Department of the Exhibition, and is of interest, 
chiefly as exemplifying the means devised by the aborigines, and since adopted by their 
white brethren, for navigating the rapid streams and extensive (and often tempestuous) 
lakes of Canada and the " far West** The extreme lightness of these graceful vessels 
enabling their navigators not only to paddle them in safety over shoals and in storms, 
where and when no other description of open boat could pass or live ; but also to carry 
them bodily across the numerous " portages,** or land trips, necessary to proceed from one 
river or lake to another, or to avoid the impracticable rapids which so frequently occur in 
the rivers of North America. 

E. Rigging Anchors, Windlasses, Capstans, Sheathing^ and Articles connected 
with Practical Seamanship, and the saving of Life from Shipwreck. 

United States op America. 

No. 6. Nautical lAfe Bucket and Stool combined. W. R. Harding, proprietor. New 
York. — ^This article (invented by a Mr. Thompson), although somewhat heavy for ordinary 
use as a bucket, is nevertheless an ingenious and useful invention i^ it consists of two 
concentric tin cases, the outer and larger one cylindrical, the inner and smaller one conical, 
thus forming a double case, with an intervening space (of about three quarters of an inch 
above and about two inches below) which is filled with cork ; the whole being neatly 
joined and painted. It is furnished with holding cords (which serve also as handles for 
the bucket), and is said to be sufficiently buoyant to float '^ a dead weight of 20 lbs., or a Uive 
weight of 400!** so that two ordinary persons by clinging to it might be saved firom 
drowning; it forms, therefore, an eflFective life-preserver, a water-bucket, and (being 
reversed) a convenient deck-stool. 

No. 15. Improved Life Boat of Galvanized Iron, with end and side Air Chambers 
and Self acting Bailing Valves. L. Raymond, patentee and manufacturer. New York. — 
The object of the self-bailing valves in this boat appears to be to enable her, when 
accidentally filled with water (as by the shipping of a sea) to rise, by the superior 
buoyancy of her air chambers. The valves, which open outwards, allowing a portion of 
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the water within the boat to flow out, until the weight of the boat wiih its load and the 
remaining water is just sufficient to counterbalance the buoyancy of the air chambers. 
The boat is well and strongly built, and (apart from any peculiarity of construction) does 
credit to Mr« Raymond's skUl. 

No. 26. Brass Wheel Blocks, cj-c, t^c. C. B. Timpson, manufacturer. New York. — 
Very creditably got up, but not possessing any remarkable features of novelty or 
interest. 

No. 30. Patent Ships* Blocks. J. P. Bonnell, manufacturer. New York. — ^Thcse 
blocks are all ^^ strapped," or bound, with iron, round the outside of the block ; they are 
very well made, but the principle on which they are constructed does not appear to- 
differ materially from that of those in ordinary use, and is considered inferior to the one. 
referred to subsequently at No. 68. 

No. 37. Patent Horizontal Top-sail and Seam Canvass for Sails, ^c. J. Maull,. 
patentee and manufacturer, Philadelphia. — ^The material, shape, and finish of these sails. 
are considered very creditable. 

No* 40. Patent Ships^ Ventilator. W. Robinson, patentee and manufacturer. New 
Haven, Connecticut.— -This ventilator is of cast iron, and appears to be a substantial,. 
eflFective, and simple contrivance. It has been adopted (with what result could not be- 
ascertained) on board the United States' Mail Steamer ^^ Humboldt,^' and the Anlerican. 
steamers "Franklin** and Roanoke.'* 

No. 42. Steering Wheel for Ships. — N. F. Edson, New Orleans, Louisiana. — ^The^ 
peculiar method of staying the wheel is ingenious, but seems liable to be injured by 
sudden concussion. 

No. 47. LAfe Preservers. Corbiere and Tucker, New York. — These preservers are 
made of canvass (or other suitable material) filled with cork cuttings; they are formed in 
pairs, and fit under the armpits, with a couple of strings to fasten in front. They are a 
simple contrivance, and are considered safer and more reliable than those in which the 
buoyancy depends on air chambers, whether of tin, of caoutchouc, or of other substance^ 
which are at all times liable to injury and loss of buoyancy. The price of these preservers 
is also very moderate, 1^1 each by retail, with a liberal deduction when taken in quantity. 

No. 64. Life-preserving Stools. G. P. Tewksbury, patentee and manufacturer, 
Boston, Mass. — ^These stools, though neatly got up, do not appear to differ materially 
from similar articles in common use (on board of steamboats, &c.). As their floating 
power consists in air chambers formed of tin, they are, of course, very liable to be ren- 
dered ineffiective at the very time of their being wanted as life preservers ; nevertheless 
they are worthy of notice, as converting an article of ordinary use into the possible means 
of saving life. 

No. 6^. Capstan. J. W. Hobbs, manufacturer, Boston, Mass. — Substantially and well- 
got up, but vnthout any peculiar merit. 

No. 68. Ships^ Blocks. Waterman and RusselPs patent ; Burr, Waterman & Co., 
manufacturers. New York. — ^The principle of construction of these blocks is considered 
excellent. The iron bearer for the sheave pin forms also the loop, and passes through 
the inside of the block, where it is sunk flush with the wooden sides or cheeks ; thus entirely 
relieving the block from strain, and, at the same time, securing the efficiency of the sheave, 
even should the block be injured, or entirely destroyed. The specimens exhibited are of 
excellent workmanship and material. ' 

Great Britain and Ireland. 

No. 12. Iron Life Boat, with buoyant expanding Fenders. E. Denham, Jun. London. — 
The invention of which the above is a very small model might doubtless be found 
serviceable in certain cases ; the fenders, however, are more likely to prove effective as 
buoyant than as protectine agents (excepting perhaps against high perpendicular rocks. 
or the sides of a ship) ; and, it is feared, might seriously interfere with the ready manage- 
ment of the boat. 



F. and G. Army and Navy Clothing y Accoutrements, and Equipments, 

Armour, &c. Jfc. 

United States op America. 

No. 24. Full Dress Uniforms of the Officers of the United States Army and Navy ; 
Hats, Caps, Swords, ^c. F. Derby and Co., New York.— All of ordinary material, style, 
and finish ; two sword scabbards, however, the one of brass, elegantly embossed and 
gilt, and the other of black fish skin, were considered very fine; the case also contained 
a waterproof overcoat of vulcanized India rubber, called the ^* Pericles,'* the weight <rf 
which was stated to be only nine ounces. 

No. 25. Complete Military Equestrian Equipment for a Major-General and Colonel 
i» the United States Army. T. Grimsby and Co., manufacturer, St. Louis, Missouri.— 



Digitized by 



Google 



04 

The materials used in the oonstraction of this eompment are all of excellent qui^y, and 
die workmanship is in the highest degree creditable. The saddle (of which a bare tree 19 
also exhibited) combines all the modem improrements^ and is altogether a very superior 
article. The tree is patented by Mr. Grimsley, and has been extensirely kitroduoed into 
the American senrioei. 

No. 5d. Ameriem, BriiiBhy mut JPiremch NmHmmt F1&^ R. a Walker and Son, New 
York. —These ensigns are of good material^ and well put together ; they are, moreorer^ 
TOiy tastefully ai^ amicaUj^ ancanged and intertwined. 

No. €9. MUUcanf GoMb^ pmrsew^eniiifej ^cv W. H. Horstnawa and Sons, mami- 
fisbctorersy Fhiladebphia.— The whole of the articles in this ease are beautifully got up ; die 
gold embroidery, face-worfc, omaraenta and plumes, are of the richest desoription. The 
designs chaste, and the workmanship excellent. There are some sword blades and handlea 
of exquisite finish. The titUe cocked Ao^, alAou^ el reguli^ed ugimess as to shape, are 
of very fine material and supericnr make. 



Gbuat BBiTAnr anp Ibbland. 

Nos. 1 to 5. Suita of Armour of the Times of Henry the Eighth Cl5S0y^ ^ERzabeth 
(1590) and (1595), of Charles the First (1630), and qf Charles the Second (1665), taith 
mtitable Effigies. The Honourable Board of Ordnance, pn^rietors. — The foregoing inta- 
imsting contributions, most kindly and consideratdy sent over from the Tower of London 
to grace the New York Exhibition, have constituted one of its most attracthre features. 
IPour of these efi^iea have been placed at the angles of Ae fonr great divisions of the main 
aallery, each one (fronting towards the ceatce of the Building) standing on an omameatal 
hnidcetf, and surmounted by a handaomc canqpy; their a ppe ar a n ce in liicse positions ir 
striking and effective,, and adds greatly to dEie geaeial cemp <f catf of the canlral aiea^ wilk 
ita really beautiftil doiae of 100 feet span ; they could not, in &ct, have been better phcerf. 
The fifth effigy is placed in tiie east nave, near the eemtre of iSti/e building, ah^dy raued 
above the main floor^ aikL ia frant of & portion of the artidea hereafter enumerated (aa 
Na6)* 

No. 6. A HkuBert (f Chain Matt (12th century), a Chmrymm (1510) Helmet (I52(f^ 
Morion with tr^le Comb (1520), Baurginotfe Hehnei (1520), Engraved Morion (1570), 
Two Breast-plates (the one called Musket-proof, the other with " Placcate'*), and a Casque 
(1688), and a ^Grande Garde ^^ used over the Breast^plate (152P), also a Spanish 
Wooden Stirmpy GaunHett, and a very ancient Head Piece (original weight, 15 lbs.) — ^The 
foregoing have also been contributed (together with several odier articles to be hereafter 
noticed) by the Boa«d of Ordnance; and, as might have been expected, are amongst die 
most attractive and interesting objects in the Exhibitioiia 



J. Jrtittery Equipments both in the Garrism and Retd Machines for 
Motmtmgi and DismowUing Ordnance^ 

AND 

K. Ordnance and Projectiles. 

{Mem. Theso two subdvmions have been combined, in order chiefly to- avoid the 
iaeonvenience of noticing separately tiie China and Carriages farming the BM;tsry of Keld 
Artillery.) 

As might reasonably have been anticipated from the very nature of an Eadubiliott 
devoted chiefly to the peaceful and industrial arts, as well as from the cumbrous and heavy 
description of the articles themselves, there are but few specimens of Ordnance and 
their appurtenances exhibited, and these almost exclusively by the United States of 
America. These consist of-- 

No. 1. Two 6'pounder Field GunSy mounted with Limber Caisson, Travelling Forge and 
Battery complete, with all their harness, appurtenances and contents. 

Two l2-poundkr Field Guns 
Two l2rpounder \ 
Tieo 24f pounder > Howiizers 
Tbo S^-pounder J 

AIL these gjooa are of bsonae metal (copper 90, tin 10), in*fi«»ft0ha«Mfc by die Anna 
Qomtpmif of Chio^pee^ &Atsaachuaetts, fur iha United Stetea Govasnment ; the casting ia 
of the very best description, and they are highly fiaiehed and. pelfehed*. Thave is a& 
absence of all superfluou& ornament and aa appearance of stern martial beauty about 
tliem,. which cannot feil to attract the notice and secure the admiration of every practised 
eye. A series of experiments, evincing great philosophical judgment and much mechanical 
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ingenuity, were instituted some yean back in the Naval Yard at Boston, for the pnrpose 
of ascertaining the amount of expansive force or latent pressure, exerted upon different 
points of the b<Nre, between the vent and nmxzle of a gun at the moment of discharge: 
for this purpose a series of holes were bored through the sides of a piece of ordnance alon^ 
the line of its axis^ each hole being at right angles thereto ; each of these holes were fittra 
with a screw-plug capable of resisting the expansive force of the discharge. A short barrel 
or tube was screwed into each of these holes in succession (the screw-plng being removed 
for that purpose), with a steel ball or bullet (exactly fitting the tube) inserted therein ; the 
distance to which the bullet was projected from each one of the series of holes, and with 
the same diarge of powder in the gun, being ascertained by repeated trials carefully made, 
afforded a series of lesuking ob^rvatioiis, whidi have led to the determining with the 
utmost mathematical precisiou the exact comparative degree of strength (or of thickness 
of metal) which it is proper to ^ve to the gun, at the various points in its length irowa 
breach to muazlei so as to combine the greatest possible strength with the least eom- 
padble weight of metaL Whether the guns here exhibited have been constructed on 
these data, or whether the lesult of the experiments has ever been usefully applied (or 
published) could not be ascertained at the moment; but the question seems to be well 
worthy of oonaidanlion. 

7%epe ue but twenty-fovr different descriptions of orditcnoe at present t»ed in the 
land service of the United States ;t of these, eight are c^ bronae, vis. : 6 and 12-pounder 
Field Guns; 12-pounder Mountain; and. 12, 24, and S3-poun<kr Field Howitaers; and 
16 inch stone, and 24-pounder Coehorn Mortars. The other 16 are of iron, viz.: 

12, 18, and 24-poimder 8i^ and Garrison Guns. 

32 and 42-pounder Sea-coast Guns. 

8 inch and 24-pounder Siege and Garrison Howitzers. 

8 and 10 inch Sea-coast Howitzers. 

8 and 10 inch Columbiads. 

8 and 10 inch light, and 10 and 13 inch heavy Mortars. 

And 24-pounder Eprouvette Mortars. 

(A 12 inch Columbiad has also been cast of iron for trial) 

The principal dimensions and weights of the Guns, &e. on Exhibition are as follows s 







Held Gods. 


Field Howitzers. 


MoantaSn 

HowitSMS. 




IS Pdr. 


«Pdr. 


32 Pdr. 


24 Pdr. 


12 Pdr. 


12Pdi; 


Whde leo^k of the piece . . 

Length of bore (exoiasive of chamber in 

J)iameter of bore • . . . « . 


Indies 
howitzer) 


85- 
74- 
462 

• • 

• . 

18- 

1034 
S5 
4-6« 

1,757 


e5-e 

57-5 
^•67 

• • 

lo's 

8-25 

rs 

8-67 
864 


82- 
64- 

6-4 

7- 

4-62 
13-8 
11-2 

3-5 

4e2 
1,920 


71-2 

56-25 
5-82 
4-75 
4-62 

13-8 
9-75 
3-25 
4-2 

1,318 


5SS 
46-25 
4*62 
4-25 
3-67 
12- 
8-2 
2-8 
367 
7» 


37-21 

2616 

4-62 


Length of chamber 

Diameter of ditto 

Diameter of base ring 

Diameter of swell of muzzle 

Length of trunnions 

Diameter of ditto , , • • . . 


2-75 
334 
10- 
6-9 
2-25 
2-7 


Weight df the pieee 


.. lbs. 


«20 



The didmeter of the vents of all pieces is 0*2th of an indi, excepting that of the 
Eprouvette mortar, which is one-tenth. The vents of all brass pieees are bouwed with, vent 
pieces of wrought copper screwed into the piece. 

f Mem, Of the numbers of different kind of ordnance used in the land service of other 
eonntries, viz. : 

Brass. Iron, 

Great Britain • 24 32 

France . . ^ - . 19 6 

Belgiom «^« 7 10 

Austria « .. . « •15 7 

Prossia 15 11 

Russia 13 15 

Sweden 11 

Attached to one of the 6-pounder field guns is a simple and effective purcussion lock^ 
the invention of Mr. Hidden of New York (patentee) ; the seat is of brass, and is attached 
to the left side of the vent ; for guns that have lock-pieees, it has a flange to fit the side of 
the lock- piece, to which it is fastened by two bolts with thumb-nuts ; if the gun has no 
lock-piece, the seat of the lock is attached to it by a couple of steady pins and one acrew 
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pin. There is a small brass roller at the back of the seat for the lanyard to pass round 
and under. The hammer is of brass, and has a cone of hardened steel screwed and riveted 
into the head ; the hole for the pin on which the hammer turns is elongated^ so that the 
hammer in descending, when pUlled by the lanyard, is also drawn backward, thus causing 
it to strike the primer with increased force. The lanyard is a quarter of an inch thick, 
and six feet long, one end being secured by a knot to the shank of the hammer, whilst the 
other is fasted to an iron '* toggle,*' which serves for a handle, and also for a wrench to 
turn the screw pin by which the lock is fastened to the gun. 

A " friction primer ** for cannon is also used in the American service, and as it 
appears to possess some advantages over the ordinary percussion priming (principally in not 
requiring any lock for its discharge) ; a description of it is here inserted. 

It consists of a tube of br^s, to the top of which is fastened a cup containing the 
friction powder (composed of equal parts of chlorate of potash and sulphurate of antimony, 
moistened with alcohol, and mixed together), four grains of which, in a moist state, are 
spread in the cup, and a brass slider is then placed over it, the ends of the cup folded over 
the slider and pressed firmly down ; the upper side of the cup and the under side of the 
slider are roughened, and the latter has a small eye at one end, for the purpose of receiving 
a hook fastened to a piece of cord, about 12 feet in length, with a wooden " toggle,'* or 
handle, at the other end. The tube is filled in the ordinary way with mealed powder 
paste, and the whole is covered over with a varnish of shellac. It is said, that when dry 
not more than one in a hundred of these primers will miss fire ; and that, if damaged by 
moisture, they are rendered serviceable again by drying them. 

As the Tangent Scale used in the American service differs from that in general use, 
the following description of it, extracted from the ^^ American Ordnance Manual, 1850 
(page 1 ] 2)" may not be without interest : 

Pendulum Hausse or Tangent Scale. 

The scale is of sheet brass (No. 13). At the lower end is a brass ball filled with lead: 
the slider is of thin brass, and is retained in any desired position by means of a set screw 
with milled head. The scale is passed through a slit in a piece of steel, with which it is 
connected by a brass screw forming a pivot on which the scale can vibrate laterally ; this 
slit is made long enough to allow the scale to take a vertical position in any ordinary cases 
of inequality of the ground on which the wheels of the carriage may stand. The ends of 
Hie piece of steel form two journals, by means of which the scale is supported on the seat 
attached to the gun, and is at liberty to vibrate in the direction of the axis of the piece. 

The seat is of iron, and is fastened to the base of the breach by three screws, in such 
a manner that the centres of the two journal notches shall be at a distance from the axis 
equal to the radius of the base ring. 

A muzzle sight of iron is screwed into the swell of the muzzle of guns, or into the 
middle of the muzzle ring of howitzers. The height of this sight is equal to the dispart of 
the piece, so that a line from the top of the muzzle sight to the pivot of the tangent scale, 
is parallel to the axis of the piece ; consequently the vertical plane of sight passing through 
the centre line of the scale and the top of the muzzle sight, will be also parallel to the axis 
in any position of the piece. The tangent scale will, therefore, always indicate correctly the 
angle which the plane of sight makes with the axis. 

The seat for suspending the hausse on the gun adapted to each piece according to the 
varying inclination of the base of the breach to the axis. The hausse, the seat, and the 
muzzle sight are marked for the kind of gun to which they belong. The hausse, when not 
in use, is carried in a leather pouch, suspended to a shoulder-strap. 

The gradations on the scale are the tangents of each quarter of a degree to a radius 
equal to the distance between the muzzle sight and the centre of the journal notches, which, 
are, in all cases, one inch in rear of the base ring. 



Tangent Scales for Pendulum Hausses for Field Guns and Howitzers. 




, For GuDS. 


For Howitzers. 






6-Pdr. 


12 Pdr. 


12 Pdr. 


24 Pdr. 


32 Pdr. 




Radius of Base Ring . . 
„ Dispart .. 


Inch, 

5-15 

1-025 


Inch. 

6-5 

1-33 


Inch. 

5- 

0-9 


Inch. 

6- 

1-125 


Inch. 

6-9 

1-3 


Height of Muzzle Sight. 


Jangent 1 

„ 2 .. .. 
„ 3 .. .. 
„ 4 .. .. 
., 5 .. .. 


1-042 
2084 
3-1-24 
4-164 
5-203 


1-349 
2-698 
4-046 
5-392 
6-737 


0-931 
1-862 
2-792 
3-722 
4-650 


1-138 
2275 
3-412 
4-548 
5-683 


1-310 
2-621 
3-933 
5-248 
6-566 
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The carriages and wheels on exhibition are considerably lighter than those used in the 
British service ; yet, from the judicious adaptation of the elements of strength, wherever 
alone it is most needed, as well as owing to the extrem^ care taken in the seasoning of 
the timber, and the fashioning and fitting of the several parts, there appears to be some 
reason for admitting the claim to greater strength and durability that is set up for 
these carriages over those of apparently stronger, but in reality only more clumsy 
manufacture. 

The wheels are also considerably less dished than those used in the English service; 
the advantage of which, especially in rough or uneven ground, appears questionable* (Th^ 
dish of all these wheels is 1*5 inch.) 

There are but three descriptions of gun-carriages used for Field Artillery purposes in 
the service pf the United States, viz., one for the 6-pounder gun and the 12 -pounder 
howitzer; one for the 24-pounder howitzer, and one for the 12- pounder gun and the 
32-pounder howitzer. 

All these carriages are of precisely the same pattern, differing only in their dimensions* 
The bodies and frame-work are made exclusively of oak ; the ammunition chests of walnut 
with oak bottoms. 

The principal dimensions and weights of the field-carriages and limbers used in the 
American service are as follows : — 



6 Pounder 

Gun and 

12 Pounder 

Howitzer 



Length of gun-carriage without wheels - - Inches 

Distance between the inside of the trunnion plates . . 
Distance of axis of trunnions in rear of axis of axle-tree (on 

level ground) . . 
Distance from axis of trunnions to that of axle-tree . • 
Height of axis of trunnions above the ground 
Distance between tbe points of contact of trail and wheels With 

ground line 
Distance from front of wheels to end of trail . . 
Distance of muzzle of tho guns, in front of wheels 

Ditto, ditto, in rear of wheels . . . . 

Length of limber without wheels or pole 
Length of limber with wheels and pole 
Length of carriage limbered up 

Whole len^h of axle-tree 

Track of wheels • 

Height of wheels . . * • 

Dish of finished wheel . . 



Vertical field of fire 



Above horizontal HnejJ^^^^^^; 
[Below horizontal line[g^^^^^; 



Weight in lbs, 

Oan-carria^e without wheels • . 

Limber without wheels or ammunition chests 

One wheel^^"","^''^'^^^ 
une wneei^ Limber 

Gun-carriage complete without implements 

Limber complete without implements . . 



104-4 
9-6 

0-5 
14-65 
43-1 

74-4 
116-6 
5-91 
1-09 
52-85 
17308 
269-08 
78-84 
60- 
57- 
1-5 
12^ 
13=* 
8^ 
5^ 



540 
835 

180 
180 
900 
860 



24 Pounder 
Howitzer, 



111-4 
11-65 

1- 
16-2 

44-8 

79-8 
122-75 



52-85 
173-08 
274-78 

78-84 

60- 

57- 
1-5 

13° 



736 
335 
196 
180 
1,128 
860 



12 Pounder 

Gun and 

32 Pounder 

Howitzer. 



113-5 
J2-15 

0-8 
16-6 
45-2 

79-8 

122-75 

15-70 

52-85 
17308 
274-78 

78-84 

60- 

67- 
1-5 

13° 

7^ 
5** . 



783 
335 
196 
180 
1,175 
860 



And those of Field-wagons as follows :-* 



Dimensions. 


Caisson. 


Forge. 


Battery 
Wagon. 


Length Inches 

Distance between axle-tree of carriage and limber . . 

Whole length when limbered up 

Height above ground . . 

WeigU in lbs. 

Carriage body without wheels 

Limber without wheels or chest 

One wheel 

Carriage and limber complete without implements .. 


125-5 

92- 
274-7 

58-75 

432 

335 

180 

1,982 


130- 
97-8 

279- 
70-5 

997 

335 

180 

2,217 


154- 
112-93 
303-13 
73-55 

910 

335 

180 

2,130 
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There are but two descriptions of wheels for all the IFlcld-caarriaves^ ih. : 

No. 1, which serves for tfie 6-poander gnn^Kairriage, the caisson^ the foi^e, the battery 
wagon, and the limbers of all field-carriages^ and No. 2, which aerves for the 24-poundar 
howitzer, and die 12^ander gun-carriages. 

All those wheels are of tbe same form and diameter (57 inches), and fit on the sama 
axletree, differing only in the dimensions of their component parts, and consequendy in 
weight and strength. The same ammnnition cheats ace adapted to the limber and to the 
cusson. 

The weight of ammunition carried in eadi chest (including forges, primers, slow match 
and port fires) are as follows: < 

As. Vm. 

For 6-poimder guns .w 390 For 12-poinder ffuns •« 491*90 

„ 12-poaDder howitzers 458*66 „ 24«ponnd6r howitzer. • 535*72 

„ 3;2-poimderhowitser..« 464*64 

The total weight of guns and carriages with limber, ammunition, implements and 
equipments (including large tarpaulin) ready for field-service, are as follows : 

6 Pdr. Gun. 12 Pdr. Gun* 12 Pdr. Hwt«. 24 Pdr. Hwtx. 32 Pdr» Hwts. 





3,196 lbs. 


.. 4,446 lbs; 


.. 8,191 Hw. . 


• 4,020 Ibo.. ^ 4,562 Ihij 


No. of rounds of am-^ 










munition in eaeh> 


50 


32 


39 


23 .. 15 


limber .. ..J 











The weight of the Cussons, with two ammunition chests, limber with ammunition 
chest, ammunition implements, large tarpaulin, &c., complete for service, is as follows : 

6 Pdr. Gun. 12 Pdr. Gun. 12 Pdr. Hwts. 24 Pdr. Hwtz. 32 Pdr. Hwts. 

3,527 lbs. .. 3,824 lbs. .. 3,800 lbs. .. 4,004 lbs. .. 8,773 Uw. 
No. of rounds of am-' 

«i? L^i^ 150 .. 86 .. 117 .. 69 .. 45 

caisson and its 

limber . . 

The travelling forge and its limber chest appeared to be furnished with every requisite 
for shoeing horses, repair of carriages, harness, &c., but a Want of arrangement, or of **a 
place for everything, and everything in its place,^' was observable. 

The total wei^t of tools, implements, and stores, contained in the limber chest of tiie 
forge was 480*58 lbs. 

Weight of tools and stores in the forge body (exclusive of vice) 693*50 lbs. 

The construction of the forge and bellows did not appear to be superior, if eqmil, ^ 
those used in the British service. 

ArtiUery Harness. 

A complete set of harness, for the 6-pounder field gun is exhibited. It is con- 
structed of very fair black leather; the combined qualities of lightness and of strength 
where liable to the greatest strain, (as in traces, breeching, &c.,) appeared to be judi- 
ciously attended to. The sewing is evenly done with strong waxed thread in double 
stitch (about eight to the inch); the seams along the edges being at from 0*15 to 
0*2 of an inch from the edge. The harness, buckles (all of which have rollers) loops, 
rings, and hooks, are of wrought-iron japanned black. The general construction of this 
harness differs somewhat from that used in the British service ; the limber not having any 
sweep-bar, the fore-end of the pole is supported by the wheel-horses, by means of a chain 
connecting the harness with the pole-yoke ; there are no leading bars, the traces from the 
leaders being attached to those of the wheel-horses. This same description of harness may 
also be used for the siege carriages, but as these latter are arranged for draught in the 
ordinary manner, common wagon harness may be used with them when requisite. ^91^^^'^ 

The bit is of iron tinned^ the bars being rivetted into the cheek pieces. Bits are made 
of different degrees of severity as to curbing powers or leverage, and of three ^jiflfrren^ 
widths between the cheeks, viz., 4^, 5 and b^ inches. 

The total weight of a set of harness for each of the four horses are as follows : 

lbs. 

^~'- {oT: ; : : : «:" 

121-05 



T^<ioM. f Near .... 56'4 

^*'*" • ( Off 49-4 

105-8 

Total for the four hones lbs. 226-85 
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MaunUttn JrHlUrn {Light l^^^ounder HowUzer). 

The gon«-c«rriage for this piece may be etthet oMfried on a pack-horae, or dxwmn^Xff 
naof ti '< dnll'' (or pair of ^afts mth ciosstbar), wbioh is used with the same saddAe 
that carries the padk. The stock is o£ oak in. two pieces; the axletoee of yoiuiff toi^ 
hickory ; the wheels of oak (with brass nave box) ; the aromonition-chest of popLr, and 
the ^^ thill'' of ash. The haniess is black, and of much the same construction as that for 
field-carriages^ with the substitution of a breast-plate and strap^ with two shoulder-straps 
for the collar and harness. The bit is a plain bar, with two rings of iron tinned. 

The following are a few of the principal dimensions and weights of this description of 
carriage, and of its equipment : 

Dknermans. Inches. 

Length of gun-carriage without wheeb ♦ i . 61* 

Distance between inside of trunnion plates • • ^ J^ 

Distance of axis of trunnions in rear of axis of axletree, on level ground . • 2*S 

Height of axis of trunnions above level ground . . . • • • • 27*' 

Distance between the points of contact of wheels ajid trail with the ground-line . 43*7 

Distance from fix)nt of wheels to end of trail 71*8 

Length of thill 7^*^ 

Whole length of axletree 38*25 

Truck of wheds . SO*f 

He%ht of wheels . 38* 

Disk of wheeb finished ........ ^ .•. 2* 

Weights. lbs. 

Bomtier •••... 220* 

Gun-carriage complete with implements • • . • . . • . 295* 

Oun-carriage without wheels . . . * 157* 

One wheel ......••• 85* 

Thin . , 3t- 

Ptok-saddle and harness * . 44* 

Bridle 3 lbs., halter 3*5 lbs. • . 6^ 

Lashing girth and rope • • • 3^ 

Ammunition chest packed 112* 

Forge chest packed llS*- 

Sm£h'9 tool chest packed 117>^ 

Coal sack filled with charcoal 25* 

Carriage maker's tool chest A and B, 45 lbs. each ...••• 90^ - 

Packs. 

1st The howitzer and thill, 250 lbs. 2nd. The gun-carriage with wheels and imple- 
meatiy 295 lbs. 3icd. Two ammunition chests with the haversacl^ tube pouch, fusee pouch, 
and tarpaulin, 238 lbs. 4th. The two foi^e chests, 232 lbs. 5th« The two carriage 
aiaker's tool diests, 90 lbs ; with sack of coals, 25 lbs. = 815 lbs. The same description of 
pwdc/ saddle serves for each pack. Weight of saddle and harness comple, 53 lbs. 

NoTK. — ^AU the before-mentioned carriages, with their harness, equipments, and imple- 
ments complete, were manufactured and prepared at the WatervliGHi Arsenal, and exhibited 
by. permission of the United States Government. 

Or eat Britain and Ireland. 

No. 1. Among the highly interesting and varied collection of ancient and modem 
arms, armour, &c., which the Honourable Board of Ordnance have paid the Exhibition 
the graceful compliment of contributing may here be mentioned as belonging to this subdi- 
vision of Class 8, the following guns and m o dels, firom the Boval Military Repository et 
Woolwich. A 13-inch mortar, mounted upon a brass bed^ with a contrivance for lifting 
t b» sbe lL into the mortar, and loading. 

Two brass suns mounted in an iron machine. 

Cannon, said to have been made under the direction of Napoleon. 

Model of a heavy brass gan, to screw in four pieces 

A hand-mortar ror throwing grenades, and to be fired from the shoulder. 

Catapulta for throwing shells. 

G^i for mounting garrison guns. 

Qjn for dismounting guns under cover of a parapet. 

G^ worked by winch, and fixed on trucks. 

Ancient trench, triangular gyn. 

Engine with seven barrels to be fired at once. 

Bocket with four pinions, or pieces of thin metal plate, fixed obliquely to the sides, to 
supersede the necessity of a rocket-stick. 

An oigine for firing a rocket and a pistol at the same time. 

A oakrop with spikes, to fold up. 

A portable chevaux-de-frize, for the protection of infantry against cavalry. 

A. stone shot dug up within the precincts of the Tower of London. 
, . it isigrenily ta be rqpretted that these articles, as wdl as the extensive collection q£ 
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small arms, &c., which accompanied them, should have been placed in different parts of tfie 
building, instead of having a separate court especially assigned to them ; and still more so, 
that from their being securely fixed with loops of copper wire, to the stands on which they 
are placed, it is utterly impossible to examine their construction or detaiU. 



L. Small Arms (/or Military Service.) 

United States of America. 

No. I. Muskets J Musketoons, &c., from the United States Arsenal at Springfield. 
Rifles and Pistols, from the United States Arsenal at Harper's Ferry* Regulation and 
Fanq/ Swords from the Ames Manufacturing Company, Chicopee, Massachussetts ; all 
the property of the United States Government, and exhibited by permission. 

The following are among the principal dimensions and weights of such of the arms 
used in the American service as are on exhibition from Springfield : 



Dimensions and Weights. 



Masket. 



Cavalry 
Mu8ket€k>n. 



Artillery 

Mueketoon 

(Sword 

Bayonet. 



Sapper*s 
Musketoon 

(Sword 
Bayonet). 



HaU's 

Carbine 

(Loading at 

Breech.) 



Length of barrel without breech- 
screw . . . . . . Inches 

Diameter of barrel at breech (between 
flats) 

Diameter of barrel at muzzle . . 

Diameter of bore. . . 1 . 

Length of bayonet-blade 

Length of ramrod 

Length of arm complete without bayonet 

Length of arm complete with bayonet 
.fixed .... 



42- 

1-25 
0-85 
0-69 
18- 
41-7 
57-8 

75-8 



26- 

1-25 
0-85 
0-69 

25-7 
41- 



26- 

1-25 
0-85 
0-69 
18- 
25-7 
41- 

59- 



26- 

1-25 

0-85 
0-69 
'22- 
25-7 
41- 

62-1 



21- 

1- 

0-75 

0-52 

19-5 
40- 



A lighter musket of the same pattern manufactured for the use of military cadets is 
also exhibited. 

The foregoing arms manufactured at the Springfield Arsenal are beautiful specimens 
of the perfection to which the machinery employed ia that establishment has been 
carried ; their appearance and finisli are in the highest degree creditable, but perhaps their 
chief merit consists in the accurate fitting of the several component parts of each arm, 
and the perfect similarity of each of those several parts to all others of a like nature, 
so that every one of such parts will exactly fit any and every musket, musketoon, &c, 
(as the case may be), without a touch of the file, or even a tap of the hammer; a 
precision only to be attained by machinery of a very superior description, and the great 
advantages of which, especially in active service, when time in the repair or refitting of a 
piece may be of vital importance, must be perfectly obvious. 

The following are the principal weights and dimensions of the rifles and pistols from 
the United States Arsenal at HarpePs Ferry : 



Dimensions and Weight. 

Length of barrel without breech screw . . . . . . Inches 

Diameter of barrel at breech (between the fiats) . . 
Diameter of barrel at muzzle 

Diameter of bore 

Length of ramrod . . . . . . 

Length of arm complete 

Weight of arm complete . . . . . . . . . • , . lbs. 



Rifle. 



Pistol. 



33- 


8-5 


115 


1- 


0-9. 


0-7 


0-54 


0-54 


33- 


87 


48-8 


143 


9-68 


2-73 



They are also manufactured by machinery of the same perfect description as that 
employed at Springfield; and are, in every respect, good, serviceable, and well and 
accurately finished arms. The barrels of all American muskets, musketoons, and pistob, 
are left bright, those of rifles and carbines only being browned. The wood employed in 
the manufacture of the stocks is seasoned for at least three years, and kept in a dry place 
for two years before being worked up. 

The cases used for packing these small arms are of a superior description, and seem to 
leave but little to be desired (though it is considered that there is room for still loHher 
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improvement in this particular, in the American as well as in the British service) : they are 
made to contain 20 percussion muskets, 20 rifles, or 50 pistols respectively. The weight 
of a case of each description of arms (with implements complete) being as follows : 

20 Muskets, percussion . • • . 290 lbs. 

20 Rifles ditto 275 „ 

50 Pistols ditto 190 „ 

There are about tUriy different descriptions oSgwords (of the old and new regulation 
pattern) on exhibition, all the produce of the Arms Manu&cturing Company, Chicopee; 
though there are at present but four patterns used in the American service, namely, the 
cavalry sabre, the saore for mounted artillery, the foot artillery sword, and the infantry 
'sword for non-commissioned officers, and (with a short blade 26 i$u:heSy and without guard- 
plate) for musicians. The sabres for cavalry officers are the same as those for the men^ 
with the substitution of gilt for brass mountings, those for mounted officers of artillery. and 
infantry being the same as that for the mounted artillery-men, but with gilt- mountings; 
and that for other officers of the line the same as the one used by the non-commissioned 
officers, but with ornamented gilt mountings, and a silver instead of a brass pipe, the inner 
half of the guard-plate being made with a hinge. , 

The packing-case for swords and sabres are constructed upon much the same principles 
as those for the muskets, &c., 30 cavalir sabres, 50 artillery sabres, 50 artillery swords, 
and 50 infantry swords complete a box of each kind respectively. 

There are also on exhibition some very elegant and valuable presentation swords 
manufactured by the same Company, and among them one presented to General Taylor 
which cost SIOOO. 

Great Britain and Ireland. 

The extensive and judiciously selected collection of ancient and modem small arms 
contributed by the Honourable Board of Ordnance are in the highest degree interesting, 
and, as before stated, well worthy of a separate ** court,'* instead of being grouped in various 
places and securely fastened to tneir respective stands, thus serving merely as orruxments to 
the Exhibition (which thev certainly do most effectually), and to heighten the effect of the 
really beautiful coup (Tcsil oeneath the central dome of the Crystal Palace. 

Among the ancient arms may be mentioned the following as possessing peculiar 
attractiveness from their presenting us with the prototypes of many of the modern 
.improvements.. 

A seven^barrelled gan Anno 1790, George III. 

A shield with " Gohne'? to load at the breech . . „ 1547, Edward VI. 

A five-barrelled revolver musket .... ,> 1590, Elizabeth. 

Muskets with false barrels to contain seven charges each. 
Carbine with seven barrels designed for the tops of ships of war. 
Double-barrelled gun with pan and hammer to each ot the two barrels, which revolve^ 
so that one cock and flint serves for both. 

A match-lock gun, the pan opened by the trigger. 

Ancient arquebus with rifled barreU 

Ancient arquebus with wheel-lock, and loading at the breech. 

French musket which loads at the breech. 

Ancient pistol with revolving chambers. 

This collection also contains ancient British swords, spear-heads, and axe-heads' 
' of • bronze. An arquebuse match-lock of the time of Henry V. ; wheel-lock or ^ dag *' 
-pistols of James I. (1610); arquebuse flint-lock and rest (1620); a wheel-lock carbine 
of 1685; flint-lock musket with fly bayonet of 1686; a musket with rest and mortar 
for throwing grenades (1686); match and flint-lock muskets of 1690; a musketoon 
and wall-piece with brass barrels, and a Scotch pistol with iron stock, of 17^0; musket of 
1790; cross-bows of 1520 and 1600; maces, martels, and battle-axes, of 1540 ; powder- 
flasks of 1550 and 1660; a touch-box for priming, and a set of '^bandiliers,^^ (each for a 
charge of powder) of the same period ; a Scotch targetand a spanner for wheel-locks of 
fi;uns and pistols, of 17^0; executioner's two-handed, broad, and various other swords of 
from 1490 to 1740; glaive, bilts, guisaune, spetum, boar-spear, battle-axe spear, linstock 
with spear, partizans and halberts of the 14th and 15th centuries ; *^ morning star," military 
forks, Lochaber axe and pikeman's spear pf the 16th, 17th, and 18th centunes ; aspontoon, 
as carried by subaltern oflScers of the army, and discontinued in 1787; a Serjeant's spear 
(discontinued 1831); ancient pistol with two locks; small Scotch dag-pistol (marked 
" Elgin '^); two ancient dress swords; an ancient Scotch sword; a '*pertuisan'' of the 
household of the King of France, and pertuisan or *' spontoon " of an oflScer of Infantry, 
nnder Louis XV. ; a pike-linstock or field-staff, as formerly carried' by non^^commissioned 
officers* and gunners of the English Artillery, &c., &&, &c. 

Sbmples of each of the arms at present used in ther British Army and Navy are also 
on exhibition (contributed by the Honourable Board of Ordnance). The following is a 
list of' the fire-arms, shewing* their principal dimensions and weight, and the respective 
periods at which they were introduced into the British service : — 
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The following is a list of tbe Swt>rcb elhibited, with the dates of flieir introdactioti 
info the British l^rrice : — 



Heavy Cavalry Sword . • • < 


Introduced about 1852 


Liffht do. do. • • • 
Infantry Staff Sergeant's Sword 


do. do. 


do. 1822 


Do. Sergeant's do, . 


do. do. 


Coast Guavd Sword • • « • . 


do. 1842 


Sea-service do 


do. 1850 



Also a Cavalry Lance^ with Colour^ Strap^ ftc.^ as intcodnced about the year 1839. 

An IJiese are good, substantial, and weU-finisfaed anoBy and ia general appeanace and 
^Ttsefulness will compare favourably with any ia d^ Exhibidaik 



ThB ZOLLVBRBIN AND GbBMANT. 

No. 2. F. I. Lauer^ manufacturer^ Solingen^ Rhenish Prussia, has some Sabres, Siciini- 
tars. Daggers, ftc, of fair workmanship. 

No. 9. The Widow Eickhom and Son, mamifscturers of the same place, have aso 
some Damascened Sworda and other Side-arms of the most bemtiful appeannce and 
finish. 

Dreyse and Collenbusch, of Sommerda (No. 8), exhibit some WaterpiDof Percussion 
Caps of their own manufacture, which were considered very good* 

Belgium. 

No. 1* J. Au^. Petry, manufacturer, Liege, exhibits some Sabres and other SElitary 
SnuM Arms of ordinary construction, but very low in price 

No. 3. Falisse and Trapman, of Liege, exhibit a very extensive and interesting collec- 
tion of Regulation SmaO Jrme of various Continental States and Countries, aU of which, 
considering the exceedingly moderateprices at whidi they are manufiaetured, are of 
excellent quality and very fair finish. The foUowiag list of a few among them, with their 
respective prices (wholesale of course) may prove of some interest : — 

Russian Infantry Musket ..*».»-»«S4 firanos 
Do. Foitreas Gun 7^ „ 

Da Dragoon amd Cadets' Carbinea (two descriptions) • • 65 ,^ 
Norwepan Carbine ••••.,*»• .69,^ 

Scfaleswig-Holstein Carbine •...»»..*60,^ 

Prussiaii Needle do.. »..•»•>.. 75 a^ 

Saxony do. •••......•* 50 ,» 

Dob Cavahry Musk^oon ^ •. . ^ ^ ^ . 3S ^ 

HanseatiG Towna Carbine «...•.•» 60 ,p. 

Belgian Civic Guard do. ..••••.. 68f* and 90 ^ 

Do. In£anlry Musket * 40 ,» 

Do. Artillery Musketooa • • • . » . • 38 ,« 

French Carbine of the ^^ Chasseara de Vinoenaea^ . . • • ^ » 

Do. «Thiery*' Model .•./.. 68 ,p. 

Spanish Infantry Musket .r,«»*.«.SO|^ 

Do. (Gendarmerie CarlMnes ........ .r • 45 j^ 

Swiss Carbines, singjle and double barrelled • . 80t 8Sf. and 184 ^ 

Dutch Infantry Muskets ••.•.•••••38^^ 
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Bavarian Infantry Musket . • . . . . . • 41 francs 

French do. do. 28 „ 

Danish Cavalry Pistol 19 ,« 

Saxony Pistol (with safety-goard) .••..• 21 ,, 

French do. (flintlock)' 14 ^ 

Also a Carbine (Rifle) with six charges (single barrel) after the 

American style • • « 9(> j» 

N. Jiifies, Fowling Pieces, ^c.» with all their appwrtenanceSt Pistels (not mtMdti 

for Military Service)^ ife. 

United Statss of Ambhioa. 

As might have been expected, the American Department is rich in this branch of the 
Exhibition ; most of thjB articles contributed therein are exceedingly well got up, and many 
of them, independently of superiority of manufacture and finish, display great mechanical 
ingenuity and originality of cx)ntrivance. 

No. 2. Allen and Thurber, manuEacturers, of Worcester, Mats.^ exhibit a variety of 
Fire Arme of fair quality, but not possessed of any peculiarity of design or construction. 

No. 4. Patent Revohers, Pistohj and Sportinff Gun*, with Mfo/nardfe Setfiprimer 
attached. Massachusets Arms Company, Chicopee, Mass. — ^The pistols are neeitly and 
snbstantidly got up, and are sold at the moderate price of glO each, (or f8 by wholesale) ; 
die guns are also of fiiir ordinary make and finish ; tiie chief peculiarity in both, however^ 
is the ** Magnant '^ primer, which consists of a strip or ribbon of double paper indosing 
tiie percussion powder or primmg in small circular receptacles or vesicles at equal distances 
along its length ; this ribbon is coiled up within a flat chamber fixed to the side of the 
lock, and furnished with a simple mechanism by which the strip is uncoiled just so much 
at each cocking of the hammer as to bring successively one of these vesicles immediately 
over the nipple or vent, where it is struck and dAeperned at each discharge, making room 
for the one immediately behind it to be brought into position by the next motion of 
cocking. This contrivance promises to be an improvement over the old method of 
percussion caps, its extreme lightness being one of its chief merits ; besides which, it is 
%(jid to be perfectly waterproof. 

No. 10. Breech-loading and Self -cleaning Rifles; Shot, Gtrns^ and Pistols. Marston 
Fire Arms Manufacturing Company, New York. — ^That this is a favourite description ol 
rifle with the Americans may be inferred from the fact, that the number of men employed 
in January 185S in the manufacture of these and other similar arms and cartridges of 
Mr. Marston^s invention was but ninety, and has been increased to upwards of a hundred 
and forty ; the average sale being at the present date (December 1853) about forty a week. 
The breech-loading part of the invention consists in a sliding breech pin, which is drawn 
back in a line with the bore by means of a lever, the handle of whicn is below the butt; 
thus exposing a longitudinal opening in the right side df the piece immediately behind the 
breech end of the barrel : into this opening the cartridge is plaoed, when by drawing back 
the handle of the lever the breech pm is thrust forward, pushing before it the cartridge, 
which is thus lodged within the barrel ; the interior and shorter end of the lever is of solid 
metal, and is so placed with respect to the breech pin as that when the latter is pushed 
Wholly forward it forms with the solid end of the lever a substantial joint, the longitudinal 
axes of both pieces lying at an angle of about 135^ to each other. Great strength in 
resisting the force of the discharge is claimed for this arrangement, in consequence of the 
combination of these two pieces of metal being somewhat similar to the ** key-stone of an 
arch ;*^ it must, however, be remembered that the whole force of the recoil is borne by the 
pivot on which the lever (representing the ^^ key-stone*') turns, there being little or no 
provision (in the arms examined) for reUeving this pivot from the whole of this strain 
(though it is conceived that an arrangement for that purpose might easily be effected by 
strengthening the lower part of the recess in which the lever moves and causing the lever 
to bear against it). A small hole is bored through the sliding pin in such direction as to 
effect the necessary communication between the vent and the cartridge when the breech pin 
is pushed forward ; the cartridge consists of a paper cylindrical shell cemented or tied to a 
imall cylindrical -projection at the base of the bullet, which is conical ; the shell being filled 
with powder is closed by a disc of leather cut to fit tightly the bore of the piece, and 
pressed round its edge. A small hole is bored in the centre of this disc to admit of the 
necessary communication between the priming and the powder in the cartridge. At each 
discharge tiie last disc of leather remains in the barret and is forced forward by the intro* 
duction of the next cartridge, and subsequentiy blown out by its dischaige; it thus 
cleans out the barrel, which it is said, will in consequence be left ^perfectiy bright after a 
thousand discharges." Their price varies frcmi $25 to flOO. 

No. 12. A New Model of United States Percussion Rifle, New Breech-Joading Fire 
Arms, Patent Revolvers. E. Whitney, manufacturer, Whitneyville, New Haven, Con- 
necticut—All these arms appeared to be well made, but as the case containing them was 
locked, and no person could be found to show them, it is impossible to record their claims 
to originality, or other superiority of construction or contrivance* 
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Not 14. Various kinds of Bevolvinf^ Fire Arms. S. Colt, manufactuurer, Hartford, 
Conn. — ^The world-wide renown of ihese arms render it is needless to say more respecting 
this collection than that for excellence of material and workmanship, for exquisite finish, 
and for elaborate ornamentation {almosi to excess); as also for artistic grouping and 
display, the case containing them is one of the most beautiful and attractive in the whole 
Exhibition. 

Nq^ 31. Improved Perctission Lock Whaling Chtn and Patent Bomb-lance for kiUing 
Whales. Tracy and Brand, manufacturers, Norwich, Connecticut. — ^This gun is very por- 
table (weighing but 10 lbs.), simple and convenient; the explosive lever has pinions or 
** feathers'' of vulcanized India rubber, which fold up around the shaft when placed in th^ 
gun, and appears to be an effective, convenient, and safe contrivance for the purpose for 
which it is intended. 

No. 36. J. Krider of Philadelphia exhibits some well made GunSj Rifles, and 
Pistols of his own manufacture. They do not, however, appear to possess any feature of 
novelty. 

No. 39, New Revolving Guns and Pistols. P. W, Porter, inventor, Memphis, 
Tennessee. — ^A solid steel dylinder or disc (2| inches in diameter, and about fths of an inch 
thick) has its periphery bored with eight or nine cylindrical chambers radiating towards the 
centre; each chamber being of just sufficient depth to receive a small cartridge with its 
ball. As this cylinder is made to revolve in a recess immediately behind the breech, each 
chamber in the cylindrical disc corresponds with the bore of the barrel, and each chamber 
has a perforation or channel leading from its inner or rear end to the exterior (right) face 
of the revolving disc, where it is covered by the cap or primer only when the chamber 
with which it communicates is in a line with and opens into the bore of the barrel ; the lock 
moves backward on a hinge which allows it to close upon the side of the cylinder when 
in use, or to be opened out whenever it might be necessary to charge or exchange the 
cylinder ; the hammer is in the interior of the lock which is of simple yet effective con- 
struction; the cylinder is turned round (so as to bring each chamber successively in 
position) by the motion of a lever (which forms also the trigger guard) downwards and 
forwards with the left hand ; the hammer is cocked by the same movement, so that in 
£ring all that is necessary is for the left hand to move the lever, and the right to pull the 
trigger. A very rapid succession of discharges may be thus obtained (as many, it is said, 
as forty in a minute, including the exchange of cylinders), an advantage which this rifle 
probably possesses in a higher degree than any other known contrivance. 

No. 51. Cooh?s Patent repeating Tire Arms. Columbian Iron Works, Brooklyn, 
New York. — But one rifle of this construction was on exhibition, it being the first and 
only one yet manufactured ; it appears to possess much original merit, and will doubtless, 
when finally perfected, compare favourably with any of its ^vals. It consists of, Ist* A 
hollow stock containing a cluster of five tubes lying parallel to each other around a common 
centre. Each tube is of sufficient capacity to contain twelve cartridges (end to end), and 
is furnished with a spiral spring having a stud attached to its lower or posterior extremity^ 
this stud passes through a longitudinal slit in the outer side of. the tube and is received' 
into a spiral groove formed for its reception in an outer case which surrounds and incloses 
the whole length of the bundle of five tubes ; these spiral springs (one in each tube)'are 
thus made to push against the hindermost cartridges in such manner as that at each fifth 
of a revolution of the apparatus or " magazine,'* containing 60 rounds, a charge is forced 
from one of the tubes in succession into the breech piece, hereafter to be described 
(This spiral progression of the springs within the tubes being very similar to that of the 
wickholder in an Argand lamp.) 

2nd. Of a moveable breech piece, consisting of a solid flat cylinder or disc, with a 
single perforation or chamber (through its thickness and a line with one of its diameters) 
sufficient to contain one charge only, and a short steel rammer. This breech piece has a 
short jointed lever attached to it (on the left side of the stock), by means of which it is 
first brought into the proper position to receive a cartridge from the magazine ; it is then 
timied round about 210 , which brings the charge in a line with the bore. The lever is 
then drawn backward (and outward from the piece), which moves forward the small steel 
rammer writhin the breech piece, so as to force the cartridge into the barrel, and at the 
same time a small blunt needle or punch in the end of the rammer, pierces a hole in the 
end of the cartridge ; the lever is then returned to its original position (when another 
cartridge is forced into the chamber of the breech piece), by which movement a cap is 
placed upon the nipple, and the arm is ready for firing. 

3rd. The primer consists of a long channel, fitted to the right side of the barrel, and 
capable of containing a considerable number of ordinary percussion caps, one of which is, 
by means of a very simple rack-work movement placed upon the nipple, at each return of 
the breech piece to its normal position. There is also a very simple yet effective contriv- 
ance for stripping off the exploded cap each time the hammer is raised after firing. 

The working of this rifle is therefore as follows : — ^The magazine having been filled 
with its sixty rounds of ball cartridge (one of which will, of course, be in the breech piece), 
take the lever (which lies along the left side of the stock), turn it upwards, push forwanl 
tmtil it comes to a full stop, when its point will lie alongside the barrel, and the cartridge 
in the breech piece will be in a line with the bore ; draw out the lever towards yourself, by 
which motion the cartridge, is pierced and forced into the barrel; return the lever to the 
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side of the barrel^ which returns the small rammer to its proper receptacle in the breech 
piece, and finally return the lever to its original position by the side of the stock, by which 
motion the solid part of the breech piece is opposed to the fire of the charges ; a cap is 
placed on the nipple, and another cartridge is pressed (by means of one of the spiral springaT 
before described) into the breech piece. The weight of this rifle complete, with its sixty 
rounds, is stated at from 12 to 14 lbs. 

No. 59. Corcoran^ s Repeating Rifle and Pistol. (Could not be found.) 

No. 60. Sharp^s Patent Primer attached to a Shot Gun. C. Sharp, inventor and manu- 
facturer, Hartford, Connecticut. — ^This is an ingenious invention, and promises to become 
a favourite, although from its recent origin it has not yet had the advantage of extensive 
trial. The percussion primers consist of very small discs or " pellets '* of copper (probably 
not more than three-sixteenths of an inch in diameter),fifty of which are contamed in a small 
receptacle in front of the lock and beneath the head of the hammer. These "pellets^' 
are said to be ** air and water proof." The piece being cocked, the trigger is pulled, and 
although no indication whatever of any cap or other priming is visible, an explosion is 
heard each time the hammer descends, but by slowly letting down the hammer, one of these 
minute discs containing the priming is seen to emerge from a scarcely perceptible hole in 
the lock, immediately beneath the head of the hammer, being thrust out with a sort of 
jerk by means of a slender bolt or sliding piece, which exactiy fits the slit, and which 
having ejected the disc immediately returns to be ready to force out another at the moment 
of the hammer's descent The little disc is thus deposited, as if by magic^ immediately 
over the nipple, where it is immediately struck by the hammer, the end of which has a 
slightly conical cavity for its reception, and so unerrinff and certain is this jerking of the 
disc into its proper position, that whether the piece be held with the hammer uppermost, 
as in the ordinary way of firing, or reversed, or with the muzzle pointing upwards or 
downwards, or, in short, in any conceivable position, the effect is always equally satis- 
factory. 

Mr. Sharp also exhibits his Breech-loading Rifle (patented in 1850). By some accident 
or oversight it is not mentioned in the catalogue. This rifle may probably with safety be 
pronounced as, all things considered, the best breech-loading single charge fire-arm yet 
invented ; and in proof 9iat it is generally so esteemed, it may be mentioned that, since it 
was patented in 1850, upwards of 40,000 have been manufactured and sold ; and further, 
that the United States Government have, upon the recommendation of a Board of Ordnance 
Officers, held in November, 1650, ordered a trial of them to be made by the army on active 
service. The Board in question, after a severe trial of this rifle, report that ** it was fired 
several hundred times without cleaning, during which the movements of its machinery were 
not obstructed :'' and also that ^^ the penetration, range, and accuracy of its fire with the 
cartridges and conical ball prepared for it, were superior to those of any other breech- 
loading piece offered to the Board. 

Its construction is simple. A solid breech-piece of about three-quarters of an inch in 
thickness^ is inserted in a recess immediately behind the chamber of the barrel, so as that 
the faces of such breech piece jBhall slide against and completely close the same. This 
piece is drawn downwards by jnoving forward a jointed lever, which forms also the trigger 
guard ; the bore of the barrel is thereby completely exposed, and may be looked throvghj 
^us affording great facility for obser\'ing whether it is clean or foul. The cartridge with 
its ball attached is then inserted by hand into the bore, and pressed home with the thumb. 
Tlie lever, or trigger guard, is then brought back, which raises the breech piece, the front 
upper edge of which being sharp, cuts off the end of the cartridge so as to completely 
expose the powder within it to the action of the priming, which may either be the common 
percussion cap, *^ Maynard^s ^^ primer, or Mr. Sharp^s own ingenious *^ pellet" above 
mentioned. The cartridge prepared expressly for this gun is provided with a conical 
bullet, but any description of cartridge may be used, or even loose powder, by first forcing 
forward the oall to the proper depth by means of a suitable rammer, and then carefully 
pouring over it the requisite charge of powder, any excess of which will be removed by the 
return of the breech piece. For safety and precision of firing and for simplicity of con- 
struction, this appears undoubtedly superior to all other breech loading single charge 
guns. 

The prices of Mr. Sharp's Rifles are as follow : 
Carbine, Plain Octagon . . $35 
Do. with Globe Sight $45 
Do. Ornamented from $60 to $100. 

No. 28. Mr. R. D. SoUace, of New York, exhibits some good Anticorrosive Percussion 
Caps (United States Government* style), for muskets and pistols. 

No. 45. A variety of Powder Flasks. W. Foster, manufacturer, Newark, New 
Jersey. 

No. AS, Copper Powder Flasks. J. Matthewson, manufacturer. New Haven, Connecticut 
These flasks appear to be well and substantially constructed ^ their exterior appearance 
and finish are also highly creditable. 

No. 62. Shot Belts and Pouches. Joseph F. Capewell, manufacturer, Woodbury, 
Connecticut.^Leather of good average quality, all well made, and neatly finished. 
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Orsat Britain akd Ireland. 

No. 2h Tkvo double-barrelled Gtin». J. Maaton and Son, manufactarers, LondDii.-^ 
These guns are well finished, and do credit to the establislited renown of the Meevfs. 
Manton. 

No. 22. Guns, Pisiohy and Powder Flasks. Westley Richards, manufacturer, London.— 
On inquiry of Messrs. F. Tomes and Co. of New York, it appears that the case exhibited 
by them contains one gun of very fine finish, made by Westley Richards, and one very 
superior donblerbarrelled gun (laminated steel barrel), with apparatus and case, complete^ 
maQuJBK^tured by Deane, Adama and Deane, of London. The appearance of this gim is 
extremely elegant, and die action of the lock particularly smooth and eren. 

The Guns, Pistols, and Powder-flasks imported and exhibited by Messrs. Francb 
Somes and Son, of New York^ are of good quaUty, and fairly sustain the reputation of 
such artides of British manufacture. 

No. 17. Percussion Caps, not leaded. Richard Walker^ patentee and manufacturer^ 
Birmingham. — ^These Caps are of superior quality and finish. 

No. 18. Sporting Ammunition, SfC. W. and C. Eley, importers and manu&cturers, 
London. — ^All articles of excellent quality, but too well known to require further mention. 

No. 20. Percussion Caps. S. Walker and Co.^ manufacturers^ Birmingham. — Of goocT 
ordinary quality, but not otherwise remarkable. 

Mr. Greene, of London, also exhibits some superior and h^hl]r-finish!ed fowling* 
pieces and Sportsman's apparatus, as well as three Whaling Guns {covered percussion 
locks), with apparatus for whale-fishiiig, all of whidi are erf excellent quality^ bom as 
n^ards oontrivanoe and construction. 

The ZoLLVEREix and Germany. 

No. L Pistols, double-barrelled Guns and Bijles. C« D. Tanner and Son, manu&cturers^ 
Hanover, North Germany. — Of good ordinary quality, and very moderate in price. 

No. 3. Patent d&uUe-barreUed Percussion Gun. F. T. Thuerigen, iuTcntor and xnanu- 
tacturer, Meissen, Bararia.^ — Does not appear to contain any improvement in construction, 
though well finished. 

No. 5. Sifle Gun with German Cast-steel Barrel. G. and W. Pistor, manufacturers, 
Schmalkalden, Hesse Cassel. — This Rifie, although of tiie ordinary percussion kind, is 
deserving of especial notice for superiority of finish, and for the good taste displayed in its 
carvings and other ornamental work. 

No. 6. mfles and Pistols. C. P. Crause> manufacturer,. Hersberg in the Harz. — ^The 
style and workmanship of these arms are highly creditable. 

No. 7« At/Ce Gvn with rose-damasked Barrels. J. V. Funk and Sons, manufacturers, 
Suhl, Prussia. — Finely finished, and the lock considered very superior. 

No. 8. Needle Guns, though catalogued^ not in Exhibition. 

Mr. Morgenroth exhibits a pair of well-finished Pistols, not in the Catalogue. 

No. 4. Hunting Percussion Caps. Klem and Foerstner, Ulm, Wurtemberg* No. 8. 
Waterproof Percussion Caps. Dreyse and CoUenbusch, manufacturers, Sommerda. — ^These 
Caps appear to be of good ordinary quality^ the latter being of a somewhat superior 
description. 

Belgium. 

No. I. Fowling-pieces, Pistols, &c. J. A* Peiry, manufacturer^ Liege.— Of ordinary 
construction, but very low price. 

No. 3. Rifles, Guns, Pistols, and Percussion Caps. Falisse and Trapmann, manufac- 
turers, Liege. — In addition to the extensive coUection of Military Small Arms exhibited by 
Messrs. F. and T., they have also contributed several double and single barrelled Percussion 
Sporting Guns and fancy Pistols of very good quality, and at equally moderate prices as 
those recorded under the head of *^ Small Arms,'^ Class 8, L. Among them may be par- 
ticularly noticed, a very ingenious single-barrelled Gun, which forms a walking-stick, the 
handle of which can be removed and forms a Pistol (price 34 francs) ; single-barrelled shot 
Guns at from 6 to 32 francs each ; double-barrelled Fowling-pieces at from 20 to 
150 francs ; and Pistols of every variety (some of a superior description), for from 6 to 120 
francs per pair. They also exhibit some Sporting Percussion Caps of a superior quality, 
neatly put up in boxes. 

No. 4. Eight Double-barrelled Guns. J. P. L'Honneux, manufacturer, Liege. — Of 
good ordinary make^ and very moderate prices. Some of them are creditably finished. 

Francb. 

No. 1. Double-barrelled Shot Guiu HouUier Blanchard, manufacturer^ Pkuis. — The 
barrels of this beautiful Gun are lined throiighout with platinum, the lining of each barrel 
being entirely wrought of a single piece without soldering or other kind of joint ; the 
exterior of the barrel is beautifully enamelled with silver^ in such wise as to render all 
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deterioration from ruit or neglect of cleaning utterly impossible. For those who oodii 
afford so expensive a luxury, this prince of Fowlinsc-pieces would be found inestimable* 

No. 4. A pair </ Piitob. Prelat, manufacturer^ Paris. — ^These IHstoIs are exquisitely 
and elaborately inlaid with gold^ and^ as well as the requisite appurtenances^ are beautiftdly 
fashioned and finished. 

SwiTZKULAIfD. 

No. 2. Bifle and Appurtenances. J. Schlaepfer^ manufacturer^ Olarus^ Canton Glarus.— » 
This fiifle (which was unfortunately broken at an early period of the Exhibition) is of 
excellent construction and beautiful finish, and is decidedly one of the best Target Rifles on 
fodiibition. . 

A08TBIA. 

No. 2. flre-arTns and Gun-hardware. Valentine Schaschl, manufacturer, Ferlach> 
Carinthia. — ^All of very ordinary make. 

No. 3. Double-barrelled Gvn and Pair of Pistols, i. Eiemer, manufacturer, Pesth^ 
Hungary. — Of the ordinary construction, but well finished. 

No. 4. Double-barrelled Gun and Target Pistols. F. Nowak, manufacturer, Prague, 
Bohemiaw — ^Present no novelty of construction^ but are exceedingly well made and chaste^ 
finished. 

No. 1. Patent Copper Percussion Caps. Sellier and Bellot, manufacturers, Prague^ 
Bohemia. — Of good ordinary manufacture. 



Class 10. (Jury F.) — Philosophical Instruments, andprodticti restdt^ 
ing from their tise (e. g. Daguerreotypes, &c.). Maps and CharU. 
Horology^y Surgical Instruments and their Appliances. 

A. 1. Astronomicaly Nautical, and Surveying Instruments. 

United States of Amkrica. 

Nos. 1 to 12. Various Instruments and Apparatus employed in the Coast Survey qf 
the United States, Contributed by the branch of the Treasury Department at Washington. 
— ^These instruments consist of a Base Line Apparatus for geodetic triangrjQation ; an 
Astronomical Transit Instrument ; Astronomical Zenith Telescope ; Ha^-in^h Theodolite 
for primary triangulation ; HeUostat ; Horizontal Sector for secondary triangulation ; Plane 
Table and Metre Chain ;^ Sextants used in hydrography; Steelwofien^s Sounding Lead 
(with specimens of soundings) ; Saxton^s Deep Sea Thermometer; and Saxton^s Reflecting 
Pyrometer. The base line apparatus consists of a case, or hoUpw elongated double cone of 
tin, containing the measuring bars, which are of brass and iron, and constructed generally 
upon the same principle of compensation as those first used in England by Major-Otoeral 
(then Colonel) Colby ; but, as it was found that, during atmos[Aerie changes, InM of eqiUll 
thickness of iron and brass did not attain the same degree of temperature in the same space 
of time, owing to the different contracting powers and capacities for heat of those two 
metals, and that, consequently, a systcan so constructed is. not perfectly compensating, the 
bars in this apparatus have oeen coated with a substance which causes them to absorb 
equal quantities of heat in the same time, and their external areas have been so propor- 
tioned to each other as to cause them, at all times, to attain the same temperature during 
the variations in that of die atmosphere. Tliis result, at once so important and so difficult 
of attainment, appears to have been most satisfactorily achieved, after repeated find verjr 
careful experiments, by Professor Bache, the highly gifted and estimable ^Director of the 
United Statea Coast Survey operations. 

The contact between the several sets of bars is effected throng an agate pUaife and 
knife-edge, which are brought together by means of a ** lever of contact'* and level of the 
most perfect and delicate adjustment (similar to that employed by Bessel for standards of 
measure).. The length of the apparatus is further corrected, before and after each operation^ 
by comparison with a standard iron bar, by means of a Saxtcm's reflecting pyrometer, one 
of which instruments is on exhibition, , and is said to denote a variation in length of the 
Of^ hundred thousandth jfort of an inch. Such is the delicacy and accuracy of tliis appar»> 
tus, that, in a }}aato line of seven miles it is stated that Professor Bache found that, supposing 
all the errors to lie iii the same direction (which is in the highest degree improbable), the 
difference between two measur^ents, properly conducted, could only amount to about 
five-tenths of an inch. 

The half inch tlieodolite (0J feet) for primary triangulation, and receding^ to seconds, 
was manufactured by Simms (late Troughton ana Simms) of London, and is universally 
considered as " a masterpiece of invention and construction/* 

All the rest of these instruments are exceedin^y beautiful, and of the most accurate 
workmanship and perfect finish. 

No. 44. Achromatic Telescope, equatorially mounted in Cast Iron, with detached 
Tangent Screw. H. Fitz, inventor and manufectorer, New York.— This instnimeRt is iiot 
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provided with its object glass, but is constructed for one of 4^ inches diameter, and maj 
be used either as an equatorial or as an altitude and azimuth instrument. The arrangement 
and construction are good, and especially praiseworthy as enabling the student to obtain a 
useful instrument at a moderate cost. 

No. 103. Abbot fa ^^ Horometer,^^ an apparatus for showing apparent time at sea from 
an altitude of the sun or of a star without logarithms. Stanley 6. Trott, part proprietor. 
New London, Connecticut. — This instrument is constructed upon the principle of the 
orthographic projection of the sphere, and by it ordinary nautical problems may be worked 
out with facility and exactness. Although it is not intended to supersede the ordinary 
methods, yet to masters of merchant vessels it must be invaluable, more especially as a 
check in their numerical calculations, and it may even be substituted for them in cases of 
emergency. Its form is compact, consisting mainly of a plate of brass, contained within a 
flat wooden case ; and, as it is in contemplation to construct duplicate instruments by means 
of electro deposition, it will no doubt be, before long, obtainable at a moderate price. 

Mr. Trott also exhibits a *^ Geodetic Chart,^' which may be either used in connection 
with the ^* Horometer,'' or separately, in many cases. They are accompanied by a little 
pamphlet, describing and exemplifying their construction, uses, and advantages* 

No. 173 (repeated by mistake as No. 176 in the Catalogue). Levelling TnstrwnenU 
Transit Instrument y Surveyor^ Compasses. R. H. Shea, manufacturer. New York. — ^These 
instruments, especially the levels and compasses, are wdl made, and creditably, though not 
highly finished. 

Great Britain and Ireland. 

No. 1. Achromatic 52 in Astronomical Telescope. J.T. Goddard, manufacturer, Whitton, 
near Isleworth, Middlesex. — Not requiring particular description. 

No. 20. Messrs. Gray and Keen, of Liverpool, exhibit some admirable Marine 
Compasses and Barometers of their own manufacture. 

Messrs. Elliott and Sons, of London, exhibit an exceedingly well-made ^^ Dumpy*' 
licvely which is not mentioned in the Catalogue. 

France. 

No. 3. A variety of Astronomical Instruments for the Navy. F. V^y, manufacturer, 
Paris. — ^These instruments are well finished, and, considering the general superiority of 
their construction, are of very moderate cost. Among them may be noticed : — 

A Borda's Reflecting Circle .... Price 400 francs 

Several Sextants of from 10 to 20 centimetres radius 150 to 260 „ 

A Pocket Sextant, 7 centimetres radius 120 „ 

An Artificial Horizon, of superior workmanship • • . 90 „ 

The Zollverein and Germany. 

' No. 36. Observatory Apparatus far seeking Stars. Dietrich Reimer, manufacturer, 
Berlin. — Of ordinary construction, but tolerably well finished. 

A 2. Mathemaiical Instruments. 

United States op America. 

No. 43. Various Mathematical Instruments. H. Waldstein, manufacturer^ New 
York. Of very ordinary workmanship. 

No. 48. Scales and Rules. Ditto Ditto. 

No. 88. Mathematical Scales and Protracters in various Materials^ and for all styles 
of Mapping and Drawing. Finn and Baker, manufacturers. New York. — ^The scales are 
very accurately divided and highly finished. One scale, of 200 parts to the inch, is 
exceedingly beautiful. 

No. 91. Mr. J. Prentice, of New York, exhibits a beautiful case of Drawing Instru^ 
mentSy combining all the modem improvements, all the necessary scales, protractors, &c. 
A complete set of colours and pencils being contained in the same case. 

No. 93. Variety of Mathematical Instruments. Fehrens and Albrecht, manufacturers. 
New York. — ^These two cases of drawing instruments are of the most' beautiful finish, and 
reflect great credit on the makers. 

No. 95. Elliptical Compasses. C. F. Amsler, manufacturer, Philadelphia^ Pennsyl- 
vania. — ^This instrument is of the ordinary construction, but well made. 

Great Britain and Ireland. 

(Not in Catalogue.) Messrs. Elliott and Sons exhibit a case of well made and vei^ 
beautifully finished Drawing Instruments^ with colours, scales, protractors, &c complete. 
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The Zollverein and Germany. 

The Mathematical Instruments in this Department of the Exhibition are generally 
of inferior workmanship. 

France. 

No. 5. Mr, Adrien Gavard, Engineer of Paris, exhibits a Peniagraph of new and 
improved construction^ accompanied by several exceedingly minute and beautifully distinct 
traces (together with die originals from which they have been reduced)^ which satisfactorily 
attest the superiority of the instrument 

Switzerland. 

No. 27« Mathematical Instruments in silver and brass, a Beduction Compass with 
Micrometer. F. Hommel-Esser^ mechanician^ Aarau^ Canton Argovie. — Of ordinary con- 
struction and workmanship. 

No. 28. Variety qf Mathematical Instruments. F. Gysi, manufacturer, Aarau. 
—These instruments are of very fine finish, and generally of improved construction. 

No. 29. Several Cases of Mathematical Instruments. F. Roher, mechanician, Leutz- 
bourg. Canton Argovie. — ^A very extensive collection^ some of which are very creditably 
got up. • 

No. 30 A Case of Mathematical Instruments. J. Kem^ manufacturer, Aarau. — 
A most complete and comprehensive set, combining every modem improvement, with 
the highest degree of finish, and probably altogether the best in the Exhibition. 

A 3. Planetariums, Globes, Maps, Charts, ifc* 

United States of America. 

Nos. 15 to 17. Hydrographic and Plane Table Sheets, Maps, Charts, and Progress 
Sketches, with Reductions from Engraving for the United States Coast Survey Office ; and 
exhibited by the Coast Survev Bureau of the Treasury Department 

All these valuable contrioutions are, as might have b^n expected, in the highest style 
of art. 

No. 26. Planetarium of entirely new construction, showing the actual motions of the 
Sun, Earth, Moon, Mercury, and Venus, and showing also the inclinations of the orbits of 
the Moon, Mercury, and Venus, to the plane of the ecliptic, the changes of the seasons, 
and other astronomical phenomena. — ^Thomas H. Barlow, proprietor, Lexington, Ken* 
tucky. 

Although planetariums are not generally held in much esteem by J9rac/Jca/ astronomers, 
many of whom are of opinion that they are more calculated to mislead than to instruct the 
student of astronomy; yet, from the accuracy with which the various motions of the 
heavenly bodies are here represented, the instrument may fidrly be considered as one of the 
most perfect of its kind that has yet been produced. 

No. 27* Riker^s Manual Orrery, and other Astronomical Apparatus. J. L. and D. J. 
Riker, manufacturer. New York. — Though the workmanship of these instruments is 
commendable, they do not seem to claim any particular notice. 

No. 28. Sixteen-Inch Terrestrial and Celestial Globes. Charles Copley, manufacturer, 
Brooklyn, New York. — ^The delineations on these Globes are beautifully clear and distinct ; 
they are decidedly the best in the Exhibition. 

No. 86. Globe and Sphere, combining Celestial, and Terrestrial Globes. G. Vale, 
patentee. New York. — ^The method adopted by Mr. Vale for combining the terrestrial globe 
with the armillary sphere is very ingenious. 

No. 98. Mathematics Simplified, &c T. Fisher, designer and manufacturer, Philadelphia, 
Penns. — Mr. Fisher's contributions consist, 1st. of a series of diagrams intended to facilitate 
the acquirement of mathematical knowledge. These figures are DOtutifully executed, and 
promise to be of benefit in assisting the student to form a dear conception of certain 
problems, and in demonstrating to the eye the truth of several important theorems. 

2nd. Of a '* dial of the seasons,'' showing the'sun^s declination at all periods of the 
year, with the coincident effects of Usht and heat upon animal and Tegetable life in all 
climates from the equator to the poles. Beneath these are exempted the various 
meteorological phenomena dependent on the effects of corresponding dianges of tempera- 
ture upon the ocean. The conception of this dial is dear^ and its execution highly 
creditable. 

No. 104. Coloured Historieal Chart embracing a period qf 2,400 years. J. Chapman^ 
author^ Brooklyn^ New York. — ^Wdl conceived and creditably executed. 

No. 105. Maps of the World, &c. &c Thayer^ Bridgeman and Fannin^ New York. 

No. 106. Map of New York City. M. Dripps, proprietor, New York. 

No. 110. Maps qfthe World, &c. J. H. Coltpn^ pubUsher, New York. 
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Na. 114. Maps of the fVbrld and MUehelPs Ufmersal Atlas. T. Cowperthwaite and 
Co., pabliiheri, l4iiladelphiay Pen.r— AU of these maps appear to be carefaQy and accu- 
rately drawn, and the engraving is generally of a superior description ; th«r merit and 
usefulness are, however, greatly impaired by thick coatings of gaudy colours. 

No. 175. Terrestrial Globe with JEtemUions of Surface to mark the Mountains; and 
Dffpreaums sf Swfau to mark Seas, LakeSy Slo,, for the use cf the Blind. W. D. Cooke^ 
diedgner and maker, Raleigh, Nordi Carolina. 

Na 180. Mammoth Cosmoramie and Astronomical Globe for Colleges and Schools. 
J. Mason, inventor and manufacturer, Brooklyn, New York. — ^These globes, although not 
particularly minute or distinct, are generally accurate in their delineations, and will 
doubtless be found valuable instruments in the hands of the teacher for imparting general 
information to those for whom they are specially designed. 

Gaxat Baitain ano Ibsi^iok 

Under Class 8 (Nos. 7 to 11) have been enumerated, by mistake, the valuable 
collection of Maps of England and Wales, oi Liverpool, of DubKn, of Wigtonshire, and of 
Lancashire, kindly contributed by the Ordnance Survey Department to enridi (as they 
most eminently do) this Department of the Exhibition. They will all bear (and weU 
repay) the closest examination, and, as a matter of course, compare fivroorably with the 
best specimens of topographical engraving in the Building. 

No. 13. Maps, Plans, and Statistical and Geographical UlustraUons^ A. PetennaQn> 
London^-^All exceedingly well execntedL 

No. 14. A Pair of Globes, Atlas, Maps, &c. H. G. Collins, London. — ^All of these are 
worthy of especial commendation. The Maps are excellent, and the Atlases well arranged 
for educational purposes, accurately drawn and carefully engraved. Some relief Maps, 
especially, are extremdy well executed. 

No. 17. A Block Map of Sicily, by J. Wyld, London, does credit to its contributor^ 

No. 21. Geological Maps, by Holden, Dublin. 

No. 22. Maps of Ireland, by Powell, Dublin. — Creditably executed, but not ol a 
very high order of merit. 

The Zollverein and Germany. 

In this Department there are some Terrestrial Globes (No 11), and a Map of America 
(No. 37), but neither of diese contributions is deserving of parttculat notice. 

Frawce. 
No* 4< Topographical Drawings. J. Cosquin, Paris. — Of ordinary execi^n. 
No. 6. Maps and Plans of Switzerland, &c. T. T. Ddsol, engraver, Paris.— Very 
finely executed. 

No. 7« HydrograpMc Engravings, &c. C. E. Collin, engraver, Paris. — ^Not particu- 
larly well done. 
• ' ' ' ■ 

Switzerland. 

J[. Wetter and Co. exhibit a fine Lithographic Map qf part of Switzerland, which has 
been omitted in the Catalogue. 

Holland. 

"^^ No. 7. Map and Atlas of the Netherlands. T. Oomkens, jun., Groningen.— WeQ 
executed. 

Austria. 

No. 2. Variatm Maps and Charts. Franz Baffekqperger, patentee and printer, Vienna. — 
These Maps are very creditably got upy and, *y a peculiar provision, can be made to 
aiustratc either the physieal or the political geography of the country, and in any desired 
language, at iht optidn of the purchaser; they are moreover furnished at exceedingly 
low prices. 

No. 3. Sectional plastic (so-called) Maps of Switzerland. Jacob Pauliny, designer, 
Tienna. — These Maps are formedin relief ; they are extremely minute in their details, and 
beautifully finished. 

N«. 5. Geometrical Models in Wood. F. G. A. Becker, manufacturer. — ^These models 
are well made, but do not possess any peculiar merit. 

Italy. 

/H« No. 1. Topographical picture of an Alpine Valley. £. Tirone, ciyil engineer, Turm, 
Sardinia.— Very beautifal^f executed. 
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No 2. Terredriml CUoie, by Giifoni, Genoa. 

^ No. 3. Collection of Solid FigureSy for elementary instruction in Geometry. G* Crott^ 
Turin. — Both of these contributions are creditably got up and well adapted to educa- 
tional purposes ; they do not^ however, claim smy especial mention. 

No. 4. Topographical Maps of the Sardinum Biates, — TbtM Maps^ which are kindly 
contributed by die Minister of War (Turin, Sardinia,) are beautifdly executed, and will 
bear comparison with most of the others in the Exhibition. 

Canada. 

No. 1. A large Map of the United States of America, with part of Guatemala, &c., 
executed with a pen, by a lad fourteen years of Bge. J. Esterhart, manufacturer, Lapndrie, 
Canada East. — This Map is an elaborate and correct copy, and reflects unusual credit on 
its youthful constructor. 

In the Division allotted to Sweden and Norway there is a very large Manuscript 
Map (presented by Oscar Wcizeriand), which is of the most exquisite finish, and far 
transcends in minuteness and truthfulness of detail, and in beauty of execution, anything 
of the kind in the Bxhibition; it is^ in feict, a perfect chef d^osuvre of topograpfaicu 
penmanship. 



B. Horology. 

1. Astrcnondeal Clocks. 

United States of America. 

No. 102. Astronomical Year Clock, showing day of month, time of rising and setting 
of the Sun and Moon, and other astronomical phenomena. A. D. Crane, patentee and 
manufacturer, Newark, New Jersey. — This clock has a torsion spring regulator {called a 
^^ torsion pendulum^^), and is of ingenious construction and arrangement, though of ordinary 
workmanship and inferior finish. 

QuEAT BaiTAiir and Ireland. 

No. 8. Astronomical Clock. C. Frodsham, manufacturer, London. — Of good workman- 
ship and superior finish^ but not otherwise remarkable. 

France. 

No. 24. Clock with Astronomical Appliances. Fouque, Sen., manufacturer, Paris. — 
Neatly got up, but of no particular merit. 

Switzerland. 

No. 9. Astronomical Timepiece. Favre and Andrie, manufacturers, Locle, canton 
Neufchatel. — ^This clock has a new style of escapement, with a novel contrivance for 
compensating for heat and cold. The construction is ingenious, and the workmanship and 
finish very superior ; unfortunately, however, it beats only once in two seconds. 

[Note. The Tellurians^ or Season Machines, in the Department of the Zollverein and 
Germany (No. 25), and the Equatorial Bun Dial (No. \), from Holland, do not appear to 
claim any special notice.] 

2. Various other docks and Timepieces. 

United States of America. 

No. 101. Bronzed docks. J. H. Burnett and Co., manufacturers. New York. — 
Exhibited only for their' ornamental eases. 

No. 107. Clocks and Timepieces *^ of superior construction.^ T. Terry, President of the 
Ausonia Clock Company (!) manufacturer, Ansonia, Connecticut. — ^The official dignity of 
the maker, and the daim to superiority of construction, are all that is remarkable or extro' 
ordinary in the construction. 

No. 108. Turret or Steeple dock ; tariety of Timepieces^ Sfc. Sherry and Byram^ 
manufacturers. Sag Harbour, New York. — Not particularly noticeable. 

No. 109. Bronze and Electroplated Clocks. Adolph Leconte, manufacturer. New 
York. — ^The movements offer nothing remarkable^ though the cases are very creditable. 

Nam. Etffh^-dayamdTkir^'keurCMks, A. S. Jerome, manufitctuver, New Yorlb~ 
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An extensive and varied collection of the ordinary (and pretty generally known) description 
of " Yankee clocksy^ at remarkably low prices. 

No. 112. Clocks and Timepieces of 'carious descriptions, H. Sperry and Co., manu- 
facturers, New York. — ^This coUection comprises some Marine Clocks of very fair work- 
manship ; also a Bank Clock and a BeptUator, both very well finished. 

No. 113. Variow styles of Clocks teith Brass Movements^ in Papier Mach6 Case. 
Litchfield Manufacturing Company, manufieicturers, Litchfield, Connecticut. — ^These move- 
ments are of ordinary workmanship. 

No. 179. Variety of Ornamental Clocks. F. Soils, manufacturer, Forestville, Connec- 
ticut. — Same observations as at No. 109. 

F. Kidder, of New York, exhibits a Marine Clock of superior workmanship, and 
probably the best of its kind in the Exhibition, though it is not to be found in the 
Catalogue. 

Gbeat Britain and Ireland. 

No. 8. Eighi^ay Clocks. C. Frodsham, manufacturer, London. — ^Three mantel-piece 
clocks of excellent workmanship. 

The Zollverbin and Germany. 

No. 23. Eight^day Clocks. G. Becker, manufacturer, Frieburg, Baden. — Of ordinary 
construction and workmanship. 

No. 24. Eight and Fourteen-day Clocks^ <$•<?. C. A, Freidrich, manufacturer, Breslau, 
Prussia. — Same observation as the preceding. 

France. 

No. 1. Clo(As in Porcelain and gilded Bronze. Lahoche, manufacturer, Paris. 

No. 16. Ornamental Clocks in Gold, Bronze^ Sfc. Lerolles Brothers, manufacturers, 
Paris. 

No. 22. Assortment of Clocks and Timepieces in Bronze^ Sfc. Duplan and Salles« 
manufacturers, Paris. — ^These articles are exhibited rather for the beauty of their cases and 
accessories (which might be noticed under Class 23) than for their movements, which do 
not present anything remarkable, though of good ordinary style and finish. 

No. 18. Clock with new Striking Mechanism. J. B. de Vauvers, manufacturer* 
Cancale, Ile-and-Vilaine. — Mechanism not peculiarly striking ; workmanship inferior. 

No 20. Skeleton and Alarum Clocks. V. A. Pierret, manufacturer, Paris. — Of the 
ordinary construction, but well finished. 

Switzerland. 

No. 14. Various Clocks. F. E. Favre-Brand, manufacturer, Lode, Neufchatel. — Of 
ordinary style and finish. 

Holland. 
Nos. 4 and 6. Of ordinary workmanship. 

3. Marine Chronometers. 
United States of America. 

No. 100. Marine Chronometers with improved Escapement. P. L. de Mory Gf«g, 
manufacturer, New York. — One of these chronometers (No. 555,) has a double dial and a 
new description of escapement. The workmanship is creditable, but the escapement is 
considered mferior to that in ordinary use. Instead of the usual ^* locking spring," a lever 
is substituted, the long arm of which has a fork, which acts upon a '^jewel-pin,'* in the 
stafl" of the balance-wheel (in a manner somewhat similar to the lever of a watch); the 
escape pinion has two " scape wheels," one of which (the uppf r) gives the impetus, as in 
iOther chronometers, whilst the other alternately strikes two pallets, which serve instead of a 
locking spring to keep the train at rest after each impulse. It is thus evident that by this 
mechanism five points of friction are substituted for one. The two other chronometers 
^Nos. 550 and 551) exhibited by the same maker, are of very ordinary workmanship. 

No. 177. Marine Chronometers. Kline, Samanos, and Co., manufacturers, New 
York. — One of these is an eight-day chronometer (No. 555) of very fair workmanship 
•and jewelled with sapphires as far as the fuzee, the advantage of which is very questionable, 
as the great force of so large a mainspring as this kind of movement requires, is very liable 
to loosen or fracture the stone. The m{J$:er claims an improved construction and arrange- 
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ment of the upper coil by the hair or balance spring and of its stud, whereby a more perfect 
isochronism is said to be produced ; it is not, however, considered an improvement over tlie 
common method, by which perfect isochronism may be secured. 

The same makers also exhibits four two-day chronometers, one of which is incomplete. 
They are all of ordinar^^ workmanship. 

No. 178. Largf Marine Chronometers. T. S. Nej;us and Co., manufacturers, New York^ 
-r-These consists of an eight-day chronometer (No. 68/) and a two-day chronometer 
(No. 690), both of M-hich are of very superior workmanship, and highly creditable to the 
makers. They are richly jewelled with rubies of great beauty, and every part of the 
movement from the fuzee to the escapement is finished vnXh the greatest care and in the 
highest style of excellence. They are altogether the best and finest in the Exhibition. 

Great Britain and Ireland. 

No 10. Tico Marine Chronometers. E. D. Johnson, manufacturer, London. — It is 
much to be regretted that these are the only chronometers in the English Department of 
the Exhibition, and that, although of a fair ordinary workmanship, they are by no means 
a favourable specimen of the high standard of excellence to which England has attained in 
this branch of manufacture. 

The Zollvbrbin and Germany. 

No. SO. Chronometer. Menke, manufacturer, Bremen, North Germany. — Of inferior 
workmanship. 

Switzerland. 

No. 4. Marine Chronometer. H. Grandjean, manufacturer, Locle, Neufchatel. — Of 
very fair workmanship, and creditably finished. 

4. Pocket Time-keepers, Watches, S;c. 

9 

United States of America. 

No. 99. Chronometer and Mne Watch. J. R. Campbell, manufacturer, Weehawken, 
New Jersey. — ^This is a Pocket Chronometer of fine finish, made entirely by the Exhi- 
bitor, to whom it is highly creditable. 

No. 155. Watch. L. Billou, manufacturer, New York. — According to the card attached 
to this Watch, it will run for nine days if hung up, and winds itself up if worn in the 
pocket ; it indicates the year, month, days of the month and week, correcting itself for 
leap-years for 10,000 years ; the mechanism is ingenious, though the works are not parti- 
cidarly well finished. 

Great Britain And Ireland. 

No. 2. Fine duplex and lever Watch Movements. B. J. Warner, manufacturer, London. 
These movements are admirably finished. There are in the same case with them two 
lilliputian Working Models of Steam Engines, the one (high pressure construction) 
standing on a silver fourpenny piece, and the other a Beam Engine (low pressure) occu- 
pying a space of about 2i by 1 inch ; both are worked by means of a small air-pump 
concealed within the pedestal on which the case stands. The appearance of these highly- 
finished Philosophical Toys is beautiful, and attracted crowds of adtuirers. 

No. 9. Gold Chronometers, Duplet Levers, i^c. R. F. Cowderoy, manufacturer, London. 
These are all of superior workmanship, and decidedly the best in the English 
Department 

No. 10. A Case of Watches. E. D. Johnson, manufacturer, London. — Fair specimens 
of ordinary workmanship, but not remarkable for style or finish. 

No. 15. Watches of Gold and Silver, '^ made in Dublin.*' John Donegan, manufac- 
turer, Dublin. — Among these Watches are seven in gold cases, intended to be presented to 
seven Irish Patriots who have been exiled (for their country's good !). The cases have the 
Irish harp in green enamel on the back. The workmanship of all these Watches is of 
inferior quality. 

Hunt and Roskill, of London (not in Catalogue), exhibit some Gold Repeaters, with 
duplex and lever escapements and compensation balances, all of which are of fair quality, 
independently of the great beauty and richness of their Cases. 

Switzerland. 

The show of Watches in this Department is, as might have been anticipated, rich and 
varied, and by far the largest and most attractive in the Exhibition. They are, however. 
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chiefly remarkable for the extreme beauty of their cases or settings (the consideratioii of 
which belongs more properly to Class 23) ; the movements are of the various qualities 
usually met with in Swiss Watches. The following, however, deserve to be particulariaed, 
^3 containiag work of superior merit, or some other peculiarity of construction : — 

No. 3. A Pocket Chronometery of fine workmanship, by Mermod Brothers, St. Craa, 
Canton of Vaud. 

No. 4. A variety of Pocket Chronometers and Anchor Escapement Watches^ of fair 
workmanship, by H. Grandjean, of Locle, Neufchatel. 

No. 5. A very superior Anchor Escapement Watch^ with some fine Chronometer and 
other Watches and Movements, by E. and A. Paillard Brothers, manufacturers, St. Croix, 
Canton of Vaud. 

No. 6. Among other Watches, one Anchor Escapement of novel constmctioii» 
called the ^^Robbin Escapement,^^ finely finished, by Lequin and Yersin, of Fleurier, 
Neufchatel. 

No. 7- Some finely-finished Chronometer Watches^ by Jules Rauss, Chaux de Fondg, 
Neufchatel. 

No. 10. A Pocket Chronometer and some Anchor Watches, finely finished ; also a 
Watch called a ^^ Chronograph ie,^' having a double independent seconds hand, by means of 
which the time of an observation is marked upon the dial to the fraction of a second. The 
contrivance is simple and ingenious, and the workmanship of the whole movement extremely 

beautiful. 

No. 12. A Pocket Chronometer, in gold case, with fuzee and chain "^ PAnglaise.*' A 
Crold Independent Seconds Stop Watch, with Anchor Escapement ; gold ahd silver Watches 
in various styles. — ^AU of good quality, by Brietling and Laederich, Chaux de Fonds. 

No. 18. Pocket Chronometers, finely jewelled, by H. J. Borel, Chaux de Fonds* 

No. 19. Some fine Movements of Clocks and Watches, by H. Bock of Lode, i 

No. 21. Pocket Chronometers and Independent Seconds Watches (in gold cases), of 
excellent workmanship and fine finish, by H. Martile, jun., Locle, Neufchatel. 

No. 22. A Pocket Chronometer and Independent Seconds Watch, of good workmanship^ 
by A. Ferret, of Locle, Neufchatel. — By a curious and very ingenious contrivance, the latter 
can be made to indicate whole seconds, or fifths of a second, at pleasure, by merely touching 
a spring. 

No. 40. Among a variety of Watches of fine finish, though of the ordinary style, by 
L. Audemars, of Brassus, Canton of Vaud, there is one which is deserving of especial notice; 
it is a Pocket Chronometer, with double-time dial, independent (split centre) seconds hand, 
dial with days of the week and month, thermometer, &c., besides a repeating mechanism, all 
very ingeniously arranged and constructed. — ^The workmanship of all these Watches is 
admirable, and, taken altogether, they are probably the best collection in the 
Exhibition. 

No. 41. A case of exquisitely-mounted Watches, &c., by H. Capt, Geneva. The 
enamelling and jeweller's work upon the cases of these Watches is superior to anything 
else of the kind in the Exhibition ; the jnovements are all creditably finished ; two of 
the pieces are worthy of special mention ; the one being a Card Case (exquisitely ena- 
melled) which, on touching a spring, discloses six dials which show the time of day, days 
of the week and month, &c., &c., all by one watch movement; the other is a very 
small box containing an Eight-day Chronometer, ^c», and having on the top a diminutive 
singing bird, which warbles very sweetly and naturally, with swelling throat and (apparently) 
through its opening bill, moves its heaa and wings, &c., &c., all in perfect and admirable 
imitation of the living bull-finch, to which it bears a very close resemblance. 

G. Dubois, of Switzerland, exhibits a fine gold Anchor Watch, not in the Catalogue* 

F. X. Berbeget, of Switzerland, also exhibits some very fine gold R^eaters, and 
Independent Seconds Watches, which are not mentioned in the Catalogue. 

5. Miscellaneous Tools, ifc. 

United States op America. 

No. 87. *' The wonderfkd Pantechun or Master of various Art$/^ An absoidi^ 
unworthy of further notice. 

A finely finished and well contrived Watchmaker's Lathe, with patent Universal Chuck^ 
for turning and finishing watch pivots, pinions, staves, &c. is exhibited (together with 
some articles of very delicate workmanship and fine finish, executed in th» Iflthe) by 
J. M. Bottum, of Bridgeport, Connecticut (under Classes 5 and 6). 

Switzerland. 

No. 17. Two Enamelled Watch Dials. J. H. Racine, manufacturer, Chaux de Fonds^ — 
These articles deserve especial notioe for the beauty and delicacy ijf their divisions and 
figuring. 
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No. 32. A Depthinff 7bo/, and a Firnshmg Toot (called, by miBtake^ in the Catalogue, 
^A new style of Compass*^). Keigel and Petitpeirre, manufacturers, CouTct, Neufchatet.*^ 
Tlie ocmstruction and finish of these instruments are w<Mrthy of the highest commeBdation. 

Barometers and Thermometers. 

By far the greater number of specimens of these instruments in the Exhibition are 
ntber remarkable for the beauty of their exterior appearance than for their scientific con- 
fltmction or accuracy ; exceptions may, however, be made in favour of those exhibited by 
Messrs. Adams and Tagliabue of JNew York (No, 49 in the American Department) ; of the 
Giemical Thermometers of Louis C. Hoffman of New York (No. 9 of the same Department) ; 
and of the Barometers exhibited by Messrs. Gray and Keene of Liverpool, Engla'iid (not 
mentioned in the Catalogue), one of which latter has a sympiesometer attached. 

None of the instruments in this subdivision appear to call for especial notice. 

C. MiscelUmeom Instrwnents and Apparatus and their Products. 

1 • Instruments and Apparatus. 
2. Processes and Products. 

C 1. Miscellaneous Philosophical Instruments, Sfc. 

United States of America. 

No. 23. Revolving and FlasMng Fresnel lAght, of the first order, manufactured by 
Lepaute of Paris, and imported by the United States Government for the Light House at 
Cape Hatteras ; exhibited by permission of the Light House Board of the Treasury Departs 
ment at Washington. — ^This superb apparatus formed one of the chief attractions of the 
New York Crystal Palace since it was determined to keep the Exhibition open at night ; 
the workmanship and finish of all its parts are admirable, but tlie construction and details 
of the ^^ Fresnel Light ^' are now too generally understood to require further mention. 

No. 24. Houses^ Electro-Magnetic Printing Telegraph in operation. J. B. Richards, 
proprietor. New Tork. — ^This beautiful and ingenious instrument is also too well known to 
need description. 

No. 25. Electric Telegraph Register; various kinds of Telegraph Insulators* 
J. M\ Batchelder, inventor, Boston. — ^This register is intended to be used in connection 
with Morse's Telegraph ; and consists of a strip of coloured foil wound longitudinally round 
a cylinder, against which a heated iron point is pressed by the intermitting action of the 
battery so as to leave indelible lines and dots upon the foil ; the cylinder has a lateral, in 
addition to the ordinary rotary motion, so that the line of characters traced upon the 
Tester is spiral, and consequently when the slip of foil is removed and opened out the 
writing may be read from left to right as with printed or manuscript papers. The arrange- 
ment appears to be an ingenious one and susceptible of extensive application. 

The several insulators appear to be well adapted for all the different circumstances 
wider which supports for the wire of a telegraph may be required. 

No. 29. Morsels Electric Telegraph Apparatus in operation. W. M. Swain (Presi- 
dent of Morse's Magnetic Telegraph Company), proprietor. New York, &c. — The 
admirable simplicity and efficiency of this instrument, and its superiority in these respects 
at least, over all others, is well known and generally admitted. 

No. 30. Portable lUuminatory under the patent of the United States Gas Company. 
W. C. Dusenberry, manufacturer. New York. — ^This apparatus, which is compact and 
portable, is adapted to the manufacture of gas from what is termed " seconds ** or resin 
oil ; the purification of the gas is effected within the retort, by means of a compound (of 
which animal charcoal and lime are understood to form the chief ingredients) which 
alternately removes the impurities from the gas and discharges those impurities by the 
agency of heat alone, so that the same charge (of this compound) will last for a great length 
of time ; for localities at a distance from gas companies, or possibly in large establishments 
where the consumption of gas is such as to warrant the expense of a separate gas 
apparatus and attendance, this invention appears to offer advantages over the ordinary 
appliances in such cases. 

No. 31. Self-regulating Anti-corrosive Gas Burners. Mallerd and Napier, inventors 
and manufacturers, Brooklyn, New York. — ^This was understood to be a valuable im- 
provement, but unfortunately the proprietor could not be found to explain it. 

No. 45. Air Pump, and other Pneumatic Instruments, &c. B. Pike, jun. manufacturer. 
New York. — ^AU these instruments are of the usual construction, but very creditably 
finished. 

No. 46. American Lever Air Pump. Chamberlain and Ritchie, Boston. — ^The con- 
atractton of this pump is simple and effective, the workmanship is excellent. 

No. 49. Various Glass Hydrometers; Hydrostatic Gold Test. Adams and Tagliabne, 
manufacturers. New York. — All creditably got up. 
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No. 89. Various Philosophical Instruments. C. B. Warring, A. M., manufacturer, 
Poughkeepsie, New York. — Of ordinary workmanship. 

No. 92. Hydrostatic Instruments^ &e. L. C. Hoffman, New York. — All these ]nstru<- 
ments are of good construction and nicely finished. 

No. 128. Patent Electro-Magnetic MachineSy &c. S. B. Smith, inventor and 
manufacturer. New York. — Tlie construction of these machines is simple and effective. 
Mr. Smith claims a new discovery in the working of a spring *^ on the vibratory principle 
to give out both the direct and the to and fro currents just as may be required ;*' the 
originality of the discovery is questionable, but the neatness and finish of Mr. Smith's 
instruments are praiseworthy. 

No. 156. Houghton's JEfec/ric Machine for Medical Purposes. C. Sandford, manu- 
facturer, New York. — The, form of these machines is compact, and considering their 
moderate size the power of the shock from them is great. Their finish is creditable to the 
manufacturer, as their construction is to the inventor. 

No. 165. Jnckson^s Patent Annunciator for Hotels. Chalmers, Manufacturer, New 
York. — ^This exceedingly ingenious and beautiful piece of mechanism maybe more properly 
considered a *^ machine for direct use'' than a philosophical instrument. 

No. 181. Patent Transparent Gas Meter, &c. ; Patent Experimental Gas Meter. 
J. Laidlaw, inventor and manufacturer, New York. — These meters (which scarcely belong 
to the class of philosophical instruments) are of good construction and finely finished. 

Great Britain and Ireland. 

Mr. W. Ackland (No. 3) exhibits some Hydrometers, and an Alkalimeter for the 
purpose of illustrating a Dividing Machine of his own invention, and for which he is entitled 
to commendation. 

No. 11. Model of CrolVs Dry Gas Meter. — This model is neatly and substantially 
got up. 

France. 

In this Department Mr. Duboscq-Soleil (No. 15) has a variety of beautiful 
Apparatus (part of which are referred to under the subdivisions A, E, and F) ; and 
Messrs. Desmontis and Co. (not in the Catalogue) exhibit an extensive and valuable 
collection of Chemical Stills, Crucibles, and other articles of Platinum, Palladium^ Iridium, 
&c., among which is a large Platinum Still (for the rectification of sulphuric acid), value 
at ^12,000. 

The Zollverein and Germany. 

No. 2. Air Pump, Chemical Apparatus, and various Philosophical Instruments, &c 
J, F. Luhme and Co., manufacturers, Berlin, Prussia. — All these articles are in the well 
known style of excellence of these manufacturers, but do not appear to possess any 
peculiarity of construction or details. 

There are some other exhibitors of Chemical and Pharmaceutical Apparatus in this 
Department, the collection of Petre and Co. of Dresden, and of Edward Gressler of 
Erfort (No. 32), being complete and comprehensive; but the several articles which they 
comprise are of the ordinary kind, and do not therefore appear to call for especial 
mention. 

Batka Wenzel of Prague exhibits some Chemical atid Pharmaceutical Apparatus, 
the chief novelty in which consists of some Glass Retorts, the bottoms of which are 
coated with copper by electro deposit. The device seems an ingenious one, and will, no 
doubt, be found advantageous, if not liable to objection on account of the unequal expansion 
of the two substances. 



C. 2. Miscellaneous Philosophical Processes or Products. 

United States op America. 

Nos. 13 and 14. Specimens of Electrotype Coppeiplates, produced at the United 
States Coast Survey Office. — ^These plates are three in number, and consist of, — 1st. The 
original engraved plate ; 2nd. A reverse or matrix obtained therefrom b^ electro deposit ; 
andSrd. A *^ duplicate ^* or fac-simile of the first or original plate, this last being also 
obtained by electro deposit upon the reverse or matrix No. 2 ; a printed proof or impres- 
sion on paper from this latter completes the collection, and aflFords satisfactory evidence of 
the perfect manner of conducting the whole operation, all the most minute points and 
delicate lines being brought out beautifully sharp and distinct. As the several processes 
adopted in the production of these plates appear to be all of the most improved descrip- 
tion, formed on sound philosophical principles, whilst some of them are claimed as the 
invention of Mr. Mathiol, of the Coast Survey Electrotype Laboratory, \mder whose able 
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direction the whole work is conducted, a brief description of those processes may not be 
unacceptable. 

The original plate, as received from the engraver, is immediately electro-silvered, and 
then washed with an alcoholic solution of iodine and exposed to sunshine or bright light* 
This is found effectually to prevent the adhesion of the electro deposit to the original plate 
(probably by the interposition of an infinitesimal film of the vapour of iodine), without 
in the slightest degree impairing the sharpness of the impression, the thickness of the 
coating of iodine vapour being estimated by Mr. Mathiol at one forty-four millionth part 
of an inch : or, upon the supposition that the iodine remains upon the plate in its elemen* 
tary state, thus the thickness of the deposit is estimated at '^one eiffkteen thousand millionth 
part of an inch 1 ^ 

The plate thus iodized is placed in the vat or decomposition trough in a rertieal 
position (the necessary connections with the battery and other arrangements being effecte<i^ 
as usua'), and as soon as a sufficient surface layer is produced (which usually takes about 
twelve hours), the plate with its surface layer is removed to another vat, in wliich it is 
placed horizontally with its face upwards, and the positive pole or plate of copper imme- 
diately over it, at a distance of about an inch, — the temperature of the copper solution in 
this horizontal bath being maintained uniformly day and night at about 180°. This is 
effected by means of a simple furnace \yith self- regulating damper and an internal coil or 
helix of pipe, with an upper and a lower tube leading to the corresponding parts of the 
vat or bath, in which the required temperature is thus maintained by the circulation of the 
fluid in the ordinary manner; it being found that a peck of charcoal will maintain 100 
gallons of the copper solution at any required point between 100° and 200° for twelve 
hours ; the result of such increase of temperature being that a plate of copper one-eighth 
of an inch tinck, and containmg 10 square feet of surface, can be produced in forty-eight 
hours, or at the rate of 3 lbs. to the square foot in twenty-four hours. The quality of the 
metal produced under such increased temperature being moreover found to be of a very 
superior description, rivalling in hardness, durability, and elasticity the best rolled or 
hammered copperplate. This is satisfactorily exemplified in a couple of broad strips of 
copper, one-eighth of an inch thick, which are exhibited near these plates. One of the 
strips is flat, and found to be exceedingly hard and sonorous ; the other is twisted up into 
a sort of open single knot, to prove the perfect ductility and tenacity of the metal. It 
may also be mentioned that about 2000 impressions were printed from the first electrotype 
duplicate taken from the original plate in the Exhibition without its showing any appear- 
ance oF deterioration, although the lines are many of them exceedingly light and delicate,-r- 
80 much so, that it is said by competent judges that the original tngrattd jjlate would 
probably have failed in producing one thousand equally good impressions. 

Mr. Mathiol manufactures or produces the negative silver plates of his batteries by 
electro deposition, and in order to remove from their platinized surfaces the impurities of 
the zinc plates, which are invariably found to attach tnemselves thereto, lie immerses them 
dailxj in a solution of per-chloride of iron, which is found to immediately restore the action 
of the plate, and thus to constantly maintain the ^^ tone^^ of the battery. 



D. ScaleSf Balances^ Measures, 8fc. 

# 
These contributions may be conveniently classed under two distinct heads, viz. : — 
1. Delicate Balances, including the smaller Bullion and Gold Scales^ Druggists^ Scales and 
Chemical Balances; and 2. Scales for determining larger weights, and those for general 
commercial or domestic purposes. 

D 1. Delicate Balances, ijc. 
United States op America. 

No. 20. — Slate Balances of three sizes. 

No. 21. Mint Balances of the United States. — ^The foregoing with (No. 19) Standard 
Measures of Capacity, Standard Weights and Standard Yard Measure (of the United 
States), and (No. 22) Standard freights. Measures and Metre of France, are contributed 
from the Office of Weights ar^d Measures of the Treasury Department at Washington 
(U. S.). They are all of admirable construction and finish, and, as a collection, are superior 
to any other of the kind in the Exhibition. 

No. 35. MicromelrO'Chemical Balance. E. Foote, inventor and manufacturer, Jersey 
City, New Jersey. — ^The construction of this Balance appears to be simple and ingenious; 
the maker states' that it will weigh from the 1,000th part of a grain to two ounces; it is 
well finished, but could not be minutely examined or tested, as the key of the case in which 
it was contained was not to be procured. 

No. 36. Chemical Balance and Weights oj Palladium. J. Barkenberg, manufacturer. 
New York. — ^This balance is highly finished and exceedingly dehcate; the beam is sup- 
ported by an agate plane, resting on an agate knife-edge, and the scales are supported in a 
similar manner; for small weights^ this is by fax the best in the Exhibition. . 
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No, 87. Bidancei far Druggisti and for weighing Gold; Standard Weighti ami 
Measures. J. A. Kissam, manufacturer, New York. — ^These articles are of the usual wm* 
struction, and creditably, though not highly finished. 

No. 38. Bant Scales and Weighs. F. R. Myers and Co., Philadelphia, Pennsylvania. — 
For excellency of finish and delicacy of adjustment, these Scales are second only in merit 
to those exhibited by the Treasury Department (Nos. 20 and 21) ; the weights are also very 
beautiful. 

The Zollvereix and Germany. 

No. 2. Among a great variety of excellent Chemical and other Philosophical Appa«> 
fatns from the celebrated manufactory of-Lhume and Co., of Beriin, there are several 
lemarkably delicate and accurate Chemical Balances, which are worthy of especial notice.—^ 
All the other Balances in this Department are of inferior quality. 

Francs. 

No. 2. Patent French Balances. Beranger and Co., manufacturers, Lyons. — These 
Balances, of which there are several sizes, are all of excellent workmanship, and are 
lemarkably delicate and accurate. 

Holland. 

No. 5. Balances for Analytical purposes. C. Becker, inventor and manufacturer, 
Amhem. — ^These Scales are extremely delicate and well adapted for the purpose of 
quantitative analysis. 

D. 2. Scales for Heavy WeightSy &;c. 

United States of America. 

No. 34. Railroad DepSt Scale, Rolling Mill, Platform^ Flour Packers^ and Counter 
Scales. E. and J. Fairbanks and Company, manufacturers, &c., Johnsbury, Vermont.—^ 
This is an extensive and varied collection of Balances and Scales, all of admirable 
form and finish, combining almost perfect accuracy with great strength and stability. The 
Railroad Depdt Scale is adapted for weighing up to twelve thousand pounds, and one of 
the Platform Scales up to twelve hundred. The extreme delicacy of these large Scales is 
surprising, and the Messrs. Fairbank and Co. claim the invention of a new mode of 
steadying the platform whereby greater accuracy is secured. Some idea of the degree of 
perfection to which these makers have brought their instruments may be formed from the 
two following facts, both of* which are authenticated by certificates from the Franklin Institute 
at Philadelphia, and from the Coiner of the United States Branch Mint at New Orleans. 

1. A " Weighlock^* Scale, erected on the Tide Water Canal, about twelve miles 
south of Columbia, was tested by placing in the cradle a boat weighing 150 tons, when the 
weight of a bucket of water placed upon it was plainly and immediately indicated, and the 
weight of a person standing in the boat could be accurately ascertained. 

2. A Platform Scale was constructed for the Branch Mint at New Orleans, which 
Scale, according to agreement, was to be capable of weighing 25,000 Troy ounces of bullion 
with a variation of not more than one ounce in twenty thousand. After repeated and 
careful trials it was found that the greatest apparent variation was no more than the one* 
fifth of an ounce in twenty thousand ounces. — An accuracy and a delicacy which appear to 
be as near perfection as can be attained or even desired. 

No. 39. Dormant Platform Scales* J. A. Ross, manufacturer, St. Louis, Missouri. — 
Of creditable workmanship, but not otherwise remarkable. 

No. 40. Platform and other Scales. New York Scale Makers' Company. — These are 
all of good construction and superior finish, combining strength ,with accuracy and 
delicacy. 

There are several other Scales and Balances in the Exhibition, but they do not appear 
to possess any peculiarity of construction, nor are they of such a degree of finish as to call 
for particular mention. 

E. Optical Instruments, comprising 

1. Microscopes and Miser oscopic Preparations and Objects, and 

2. Variom other Optical Instruments. 

E 1. Microscopes andk Microscopic Objects. 

United States of America. 

The collection of microscopes in the Exhibition, and especially in the Atnerican 
Department, is extensive and varied; but the greater number of these instruments 
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are of low price, and intended rather for philosophical recreation or rational amusement 
than for scientific research ; there are some among them, however, of good construction, 
combining every modem improvement with the highest degree of accuracy and finish at 
well in the lenses as in the mountings. 

The best microscopes in the Exhibition are the two contributed by Mr. C. A. Spencer 
of New York (not mentioned in the Catalogue). The larger of these instruments has a trun- 
nion-mounted stand, the workmanship of which is of the most perfect finish and improved 
constfuction ; the fine adjustment is effected by means of a coifveniently contrived lever and 
screw ; the stage has a universal horizontal as well as a circular motion ; the instrument is 
also provided with achromatic condenser, polarizing apparatus, &c. &c. The stand of the 
smaller instrument, though of less costly construction, is well finished, and provided with 
every essential convenience for scientific investigation ; it consists of a stout shaft turning 
on a hinge, so as to be placed at any requisite angle, the whole being substantially and 
handsomely put together. 

The chief merit of these instruments, however, consists in the perfection of the lenses ; 
the objectives are far superior to any others in the Exhibition, and in their powers of 
definition and penetration, and in the abundance of light they admit, they are believed to 
be quite equal to any that have ever been produced ; these lenses have been constructed 
according to formula (worked out by Mr. Spencer himself) which have secured for them, 
together with every requisite correction, an angle of aperture which is said by competent 
judges to be much larger than has been attained by any other maker, and one which (in 
the higher powers at least) is not likely to be surpassed. Mr. Spencer's objectives have 
focal distances of from two inches to the one-twelfth of an inch, and the following table of 
the focal distances and angles of aperture of four of these lenses will afford some idea of 
their excellence: 

Focal distance ^ inch Angle of aperture 70° 

Ditto I „ Ditto IBS'" 

Ditto i „ Ditto 170° 

Ditto tV >> Ditto 178° 

No. 32. Achromatic Microscopes^ Single and Compound. Grunow, Brothers, manufac- 
turers, Brooklyn, New York. — This collection consists of three instruments, all of approved 
construction and superior finish ; one of them is trunnion-mounted, its fine adjustment 
being within the body ; the stage has a convenient horizontal (lever) motion in every 
direction, as well as a circular movement ; it is furnished with a series of objectives from 
two inches to the eighth of an inch focal distance ; it has also an achromatic condenser, 
polarizing apparatus, and a variety of eye-pieces : the objectives are of excellent quality, 
and the second best in the Exhibition ; the brass work is of high finish, and the steadiness 
and uniformity of its movements are admirable. 

The other two instruments exhibited by the Messrs. Grunow are of a more simple 
construction, and therefore better adapted to the means as well as to the requirements of 
the younger student ; whilst, at the same time, they are so constructed as to receive any or 
all of the lenses that accompany the more expensive and complicated instrument. The 
stand of one of these microscopes is constructed in part of cast iron lackered, and its stage 
moves in every direction upon steel rods, the object being to combine a sufficient degree 
of convenience and accuracy with comparatively small cost ; one of these instruments has a 
goniometer ingeniously combined with the micrometer eye-pieces and fitting the top of the 
tube. 

No. 42. Microscope. A. Deme, manufacturer, New York. — Of good ordinary con- 
struction and creditable finish. 

No. 162. Microscopes, &c Dr. W. J. Burnett, Boston, Mass. — ^These instruments, 
&c. present nothing remarkable. 

Great Britain and Irbland. 

No. 4. New Anatomical Microscope* J. Davis, manufacturer, Derby, England. — Of 
ordinary construction, but creditably got up. 

No. 7« Achromatic Microscope. J. Solomon, manufacturer, London. — Of good 
ordinary construction and well finished. 

France. 

No. 8. Microscopes on the English plan, &c. Mirand, sen., manufacturer, Paris. — 
All these are fine instruments, one of them is of lai^e size, and furnished with every 
requisite for microscopic research ; another is exceedingly compact and portable, as well 
as of superior intrinsic merit. The lenses are all good, and would be considered superior 
were they not in some degree eclipsed by their more perfect rivals in tbe Exhibition. 

No. 13. Microscopes of various descriptions. Nac^et, manufacturer, Paris. — These 
instruments are of beautiful wormanship ; one of them has a trunnion mounting (some- 
what upon the English plan) admitting of any desired degree of obliquity of position, with 
horizontal and circular stage movements; the reflector is attached to the foot of the 
instrument and requires a separate adjustment for every degree of obliquity ; in conse- 
quence of this arrangement, and of the depth of the stage and its accessories, oblique light 
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cannot be used for this instrument^ a defect which is common to several others by the 
same maker, and to remedy which an oblique condenser is provided ; but this can scarcely 
be considered as an equivalent for the variable obliquity secured by the adoption of a 
reflector with perfect freedom of motion ; there are eight objectives with this instrument, 
the highest of them having a focal distance of but little over the one eighteenth of an 
inch. The magnifying powers of Mr. Nachet's combinations are high, wlnlst a large 
quantity of light is afforded by his condensers ; great credit is therefore due to Mr. N. 
for the successful application of mathematical principles to the exceedingly dffBcult 
construction of lenses at once so minute and so perfect. One of these instruments is 
styled a *' Chemical Microscope," the objective being placed beneath the object, so that 
the light is transmitted downward and the image is received upon a prism by which it is 
reflected through an oblique body or tube attached to the foot of the instrument ; the 
intention of such construction being to protect the objective from the deleterious influence 
of gases, &c. evolved whilst studying the effects of chemical actions upon such objects as 
may be under investigation — a contrivance, it is said, of Professor Lawrence Smith of 
Louisville, Kentucky. The instrument (which is furnished with a separate set of lenses) 
may also be used as an ordinary microscope. 

No. 14. Microscopes^ &c. A. Lebrun, manufacturer, St. Pierre le Bitiz, Paris. — 
These instruments do not appear to possess any peculiar merit. 

Unitkd States op America. 

No. 67. Microscopic Objects in Physiology and Natural History^ prepared by S. 
Durker, M.D., Boston, Massachusetts. — ^This is a complete and beautiful collection of 120 
specimens of microscopic anatomical preparations, illustrative of the structure of several 
of the most important and minute tissues of the human body ; evincing great, if not entire 
success in the exceedingly difficult art of capillary injection. 

There is also in this department a series of fair specimens of Microscopic Preparations 
by capillary injections, by Messrs. Poulett and Fry (not in the Catalogue); and Dr. 
Alexander Murray of New York, exhibits (No. 47) a complete and interesting collection 
of Microscopic Objects, illustrative of Comparative Anatomy^ Botany^ Chemistry^ Entomology^ 
Geology^ and Zoology. 

Francis. 

Moraine, Sen., of Paris, exhibits a few Prepared Objects, which are creditably put up. 



E. 2. Miscellaneous Optical Instruments. 

United States of America. 

No. 33. Improved Stereoscope. O. F. Peters, inventor. New York. — In this instru- 
ment, which is on the refracting principle, the ordinary hinged cover to the aperture by 
which the light is admitted, instead of being, as usually constructed, opaque, consists of a 
frame of wood inclosuig a glass of a rich ruby or other suitable tint, through which the 
light falls upon the picture, imparting to it a warmth of tone which is intended to remedy 
the somewhat ghastly appearance of stereoscopic daguerreotypes from life. The effect is 
good (and especially so for statuary^ to which it imparts a general flesh-like hue, which is 
rather agreeable than otherwise); but for portraits, &c., from the life it does not, nor can 
any other contrivance supersede the almost imperative necessity for judicious colouring. 
It may here be suggested as an improvement upon the ordinary method of colouring both 
images of a stereoscopic pair to give to one of them only a higher degree of colouring, by 
which means (besides shortening and simplifying the operation) the necessary tints may be 
obtained, whilst the sharpness and distinctness of the one not coloured will be pre- 
served. 

No. 42. Telescopes^ Spy Glasses^ ^c. Deme, manufacturer. New York. — ^The work- 
manship of these instruments is excellent. '^The opera glasses are particularly fine, both as 
regards the lenses and mounting. 

No. 43. Various Optical Instruments. H. Waldstein, manufacturer. New York.— 
Among these instruments are some fine opera glasses and telescopes of foreign manu^ 
facture. 



No. 50. Befieciive Goniometer and Pdariseope. Made by Duboscq-Soleil of Paris, fw 
W. Pliipps Blake, inventor and proprietor. New York. — ^The workmanship and finish of 
this instrument are highly creditable. 

No. 90. Optical Instruments, Lorgnettes^ Sfc. Charles Alt, New York. — ^This collec- 
tion contains some excellent opera glasses made by Lang and Lacroix, as also some fair 
telescopes, eye-glasses, &c., of Mr. Alt's manufacture. 
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Great Britain and Ireland. 

No. 5. Fine Steel Spectacles^ 8fc. J. Rowley, Manufacturer, Wolverhampton..— Fair 
specimens of the ordinary style of work, but not otherwise remarkable. 

No. 7* Stereoscopes^ Telescopes, Spectacles^ 6fc. J. Solomon, manufacturer, London* 
— ^All these instruments are exceedingly well made and highly finished. 

Messrs. Elliott and Sons, of London, also exhibit some admirable Telescopes and 
Opera Glasses, which are not mentioned in the Catalogue. 

The Zollverein and Germany. 

No. 5, Optical Instruments. Emil Busqh, manufacturer, Rathenow, Prussia.— Of 
ordinary workmanship. 

No. 7- Spectacles and Eye Glasses. Riedel, manufacturer, Nuremberg, Bavaria. 

No. 13. Eye Glasses. J. G. Landgraf, manufacturer Ditto Ditto 

No. 28. Spectacles, Optical Glasses, ^c. G. T. Kalb, Jun. Ditto Ditto. — All 
these are creditably got up, those of the last-named Exhibitor being somewhat superior to 
the others. 

Mr. Goldbacher exhibits some very fair opera glasses which are not mentioned in the 
Catalogue. 

France. 

No. 12. Opera Glasses. Rengars, manufacturer, Paris. 

No. 14. Telescopes, Optical Glasses, and Lenses. A. Lebrun, manufacturer, &c., 
Pierre le Bitry, near Paris. — All these instruments and glasses are of excellent quality, and 
highly creditable to their respective exhibitors. 

No. 15. In the large and l)eautiful collection of Philosophical Apparatus manufactured 
and exhibited by Mr. Duboscq-Soleil, of Paris, there are several fine Optical Instruments, 
among which may be particularized the following : 

A Silbermann's Heliostal, price 450 francs. 

A very elegant and complete Apparatus for experimenting on Artificial Liffht (price 
200 francs), to which there is an additional adaptation (price 70 francs) for Microscopic 
Illustrations by means of the Electric Light, &c. 

An Electric Light Apparatus of M. Duboscq's contrivance (250 francs). 

Several very fine Stereoscopes, upon tlie reflecting and refracting principles, with move- 
able eye-piece, ground glass base, &c. 

A Pseudoscope, with Models, &c. — ^All of these instruments are of excellent workman^ 
ship, and reflect very great credit on the manufacturer. 

No. 19. Optical Glasses. Lemaire, manufacturer, Paris. — ^These are decidedly the 
finest opera glasses in the Exhibition, which, considering the excellence of many of their 
rival competitors, is in the highest degree creditable to Mr. Lemaire. 



SWIZERLAND. 

No. 33. Optical Glasses. Theo. Daguet, manufacturer, Soleure, Neufchatel. — ^These 
opera glasses are of very good quality. 

F. Photographic Apparatus and Processes {Daguererotypes, ifc). 

1. Apparatus. 

2. Daguerreotypes, Calotypes, ffc. 

F 1. Daguerreotype and other Photographic ApparatvLS. 

United States oir America* 

No. 66. Improved Coating Box. W. and H. Lewis, inventors and manufacturers. New 
York. — ^The American Sliding Coating Box is one of the most convenient forms of this 
indispensable article of apparatus, especially so for Portraits ; its use, however, is not so 
general out of the States as it probably would be were it not for a certain amount of stiflF- 
ness in its motion, accompanied generally by a harsh grating sound, occasioned by the 
friction of the slides against the ground edges of the glass pan (upon which it is forced by a 
spring in order to insure an air-tight joint). This objection, which becomes greatly magni- 
fied Dy the increased size of the box, Messrs. Lewis have completely and very 
ingeniously removed. To the under side of the slides are affixed four small fric- 
tion rollers, which run upon slightly-elevated ^^ways,'^ so that wfdlst in motion the 
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friction is entirely taken off from the edges of the pan, amd the slide can therefore be 
moved to and fro with great freedom and rapidity. In these " ways *' there are slight 
depressions, so placed that, at each end of the motion, the rollers fall into them, so as to 
allow the slides to rest upon the edges of the pan, where it is kept down by a spring placed 
over the centre of the box. This spring presses upon a square piece of wood (of the size 
of the box), through which the pressure is communicated to the slides. (A still further 
improvement might be made by dispensing with this second cover, and causing the spring 
to act directly by means of a friction roller upon the back of the slides.) A new style c» 
metal bridge-bar, bearing in the middle a socket for the reception of tne spiral spring, is 
also introduced ; it appears to be an improvement (though an expensive one) upon the old 
form of wooden bar. There is also a contrivance for maintaining any desired degree of tem- 
perature in the pan ; but this part of the arrangement appears to be susceptible of improve- 
ment, both as regards efficiency and simplicity. 

No. 68. Daguerreotype Instruments and Cameras of various sizes. C. C. Harrison, 
manufacturer. New York. — ^The Cameras exhibited by Mr. Harrison are of three different 
sizes, termed respectively " Whole,'* " Three-quarter,*' and " Half.** They all have com- 
pound achromatic and periscopic lenses of short focal distances, which give a well-defined 
and sharp image, and, having been tried both for distant views and for portraits, were found 
to be aamirably adapted for either purpose. The difficulty of so constructing lenses 
as to produce a picture equally perfect over the whole field, without shutting off a large 
portion of the light by means of diaphragms is well-known. Mr. Harrison appears to have 
overcome this difficulty as far as it is practicable to do so. The general style and finish of 
his Cameras and other apparatus are also highly creditable. 

France. 

Mr. H. Plant of Paris (not in the Catalogue) exhibits a Camera box (without lens) 
for taking photographs on paper, together with a Multiple Frame for holding a number of 
sheets of prepared (dry) paper, and transferring them to the Camera slide, and, again, from 
thence to the opposite side of the Frame (afta* having received the impression) without 
exposure to light. The whole apparatus appears to be ingeniously and judiciously contrived^ 
and the workmanship and fitting (on which so much of its usefulness must depend) are 
admirable. 

F 2. Daguerreotypes, Calotypes^ 8fc. 

This is one of the most extensive and diversified, and by no means the least inter- 
esting division of the whole Exhibition, as it contains upwards of ttoo thousand pictures 
by various exhibitors, of whom there are about thirty in the American Department alone^ 
xnany of them having sent very large collections (numbering in some instarices near 
two hundred specimens !) The great extent to which this art is practised, and the degree 
of excellence to which it has attained in the United States, had already gained for the 
American Daguerreotypist a world-wide reputation, and, from the large proportion of 
Pictures of the highest merit which this Exhibition comprises, that reputation is rather 
increased than impaired. 

There are so many distinct elements of success in the production of a really excellent 
Daguerreotype (such as the proper cleaning and preparation of the plate ; the judicious and 
artistic ^^ pose ** of the subject, distribution of the light, and disposition of the dress and 
accessories ; the focussing and proper degree of sharpness (so often overdone) ; warmth^ 
softness, and depth of tone of the Picture, as resulting from peculiarity in the coating, the 
time of exposure, the fixing or the gilding, (artistic colouring, when used, &c., &c); and 
artists vary so much in the degree of attention paid to one or more of these elements, 
erc/Mm*e/y' or by preference. There is also such a diversity of style and of /o^/e among 
artists, as well as amateurs, that it is very difficult to establish anything like a fair and 
strictly impartial comparison between the productions of various Daguerreotypists; neverthe- 
less, as much rivalry exists in this matter, and as the public share largely in the interest which 
such rivalry excites, it has been endeavoured in the following notes to place the several 
collections (as such) as far as possible in the order of their respective merits. Those which 
are not noticed were either not to be found, or, being found, were not considered worthy of 
especial mention. 

United States op America. 

No. 51. S. Root, of New York, exhibits a collection of large Crayon and other 
Daguerreotypes — ^The arrangement of the subjects is deserving of high commendation ; the 
Pictures are finely executed, the lights and shadows well and effectively arranged ; the details 
of the Pictures are given with sufficient minuteness, and without any of that harshness which 
is so often observable in Daguerreotypes where " sharpness " is especially aimed at ; the 
plates are admirably cleaned and prepared, and all the pictures in this collection appear to 
possess the same excellence. 

No. 77* Alexander Helsen, Galena, Illinois, exhibits a very fine collection. ''The 
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T«TOur Asked,'* "The Favour Graated/' and *^ Almost Accepted/' are highly artistic as 
Kctures, and possess CTeat merit as Daguerreotypes ; they are remarkable for their depth q{ 
colour and softness of shading. Some ^* Views of the City of Galena/' and ^^ Views on 
the Mississippi River,** in the same collection, are also very creditably executed. 

No, 52. M. A. Root, of Philadelphia, exhibits some fine specimens of Portraits^ 
which are remarkable for the shme general excellence as those exhibited by Mr. S. Root 
(No. 51), 

J. A, Whipple, of Boston, (No. 70) exhibits several very beautiful positive Photographs 
en Pcifer^ taken from negative Pictures on albumenized glass plates. The view of ^* Hancock 
House," Boston, possesses great merit, a quantity of foliage in the foreground being brought 
out with great distinctness and good effect. ^^ Gardner House/' ^ The Athenseum," and 
several Portraits taken by the same process (which Mr. W. has patented under the new 
name of ^' Chrystallotype "), may also be particularized as possessing great excellence, 
Mr, Whipple also exhibits one of his beautiful Photographic Pictures of the Moon, which 
have excited so much interest on both sides of the AUantic. 

No. 53. P. Haas, of New York, exhibits a number of very good pictures, which 
are remarkable for beauty, softness, and warmth of tone. A nicely-coloured portrait of 
Miss Esmond, as ^^ Clara Douglas," is a very fine specimen of the art, and, *takcn altoge- 
ther, one of the best in the Exhibition, 

No. 81. M. B. Brady, of New York, exhibits a variety of Portraits, taken in different 
styles ; most of them are exceedingly well executed, whilst several are remarkable for their 
fine soft shading. There are, in this collection, three pictures of a dark shade, which are 
considered the best of that style in the Exhibition. 

No. 79* J* H. Fitzgibbon, of St. Louis, Missouri, exhibits a large miscellaneous 
collection. Many of the pictures are well executed. He also exhibits four Elsctrotype 
Copper Copies of Daguerreotypes^ together with the originals from which they were taken. 
The i^pearance of the copper duplicate is decidedly superior, in tone and general effect, 
to that of the original pictures. They have also the advantage of not being reversed. It is 
much to be regretted that this very simple and successful process is not more generally 
adopted by Daguerreotypists. These are the only specimens in the Exhibition. 

No. 72. Martin M. Lawrence, of New York, exhibits a collection of very good 
Portraits^ in several of which the expression of the subject is caught with a life-like effect 
that is truly admirable. The portrait of " a Child laughing" is particularly fine. Mr. 
Lawrence's plates are beautifully cleaned and prepared. 

No. 54. Jeremiah Gumey, of New York, exhibits several good Daguerreotypes^ 
coloured in an unusually artistic style. Coloured Daguerreotypes are very generally 
objected to by persons of taste ; and it is unquestionablv too true that good pictures are 
frequently altogether spoiled from having been bedaubed by persons who certainly were not 
*'artists,"nor otherwise competent to the delicate task of successfully colouring a finely taken 
Daguerreotype ; it is not uncommon, in such pictures, to find the cheeks and lips highly 
crimsoned, while the hair is left of an unnatural grey or inky hue ; it seems almost needless 
to say that, where colouring is attempted, on a photographic picture, it must be done widi 
very great judgment and taste to produce an artistic effect; but it may also be safely 
asserted, that when so performed the improvement of the portrait is the certain and evident 
result. It is probable that, from the fact that colouring is almost imperatively necessary 
for stereoscopic portraits of living subjects, more attention will, in future^ be paid to this 
subject by ^^Daguerrian artists.^^ 

Webster Brothers, of Louisville, Kentucky, No. 59, exhibit several food Pictures^ 
and a frame of small-sized Miniatures^ very finely executed in the crayon style. 

Meade Brothers, of New York, No. 80, exhibit several very good Plain and Coloured 
Pictures. Shakspeare's "Seven Ages of Man," are finely illustrated in this collection^ 
Many of their large Portaits are also deserving of particular notice. 

6. M. Howe, of Portland, Maine (No. 82), exhibits a collection, comprising several well 
executed pictures. A large coloured ** Portrait of a Lady," is deserving of especial notice 
fior the beauty and softness of the shading and depth of tone. 

E. Long, of St. Louis, Missouri (No. 71) exhibits a very large collection. Two of these 
pictures, the one of ^^ Two Boys looking up from a Book," and the other a Landscape, in 
which the foliage is well brought out, are particularly fine. 

Among the remaining exhibitors, the following may also be named as contributing 
•pictnres of much merit. 

Masury and Silsbee, of Boston (No. 64) a collection of good Portraits, 

J. Brown of New York (No. 83) a collection of Portraits of the Officers of the Japan 
Eofpedition (erroneously ascribed in the Catalogue to Mr. Brady, of New York, No. 81). 

J. H. Whitehurst, of Baltimore, Maryland (No. 65), several excellent Por^otto. 

Capt. P. Von Schneidau, of Chicago, Illinois (No. 62), several fair pictures ; one of 
them, " The Affectionate Friends," being excellent. 

W. C. North, of Cleveland, Ohio ( No. 58 ), a collection of Miniatures, under 
hemispherical lenses, producing an appearance of relief. 
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Harrison and Hills, of Brooklyn, New York (No. 78), several pictures of general 
Excellence. 

J. E. Whitney, of St Paul's Mines, Sta. (No. 57), some well executed Views of the 
Falls of St. Anthony. 

Great Britain and Ireland. 

The only exhibitor in this department is Mr. J. E. Mayall, who contributes four large 
Views of the great London Exhibition of 1851, and one large Portrait (not mentioned in 
the Catalogue). All these pictures are very well executed ; the views especially are very 
perfect, and probably the best specimens of that style in the Exhibition. 

France. 

No. 9. A frame containing Photographic Illustration* of various subjects. Evrard 
Blanquart, inventor and producer, Lille, Nord. — ^This is a collection of beautiful large 
photographic pictures, being proofs on paper, taken from paper negatives. They all exhibit 
great perfectjon of detail, combined with depth of tone and fine shading. 

No. 13. Duboscq-Soleil, of Paris, exhibits several very beautiful Stereoscopic Pictures 
on silvered plates, on glass, and on paper. They are not excelled by any photographic 
specimens in the Exhibition. 

H. Surgical Instruments and Appliances. 
H 1. Instruments^ 

United States of America. 

The display of these instruments in the American Department is neither extensive 
nor varied, and none of the articles appear to claim any especial mention ; although some 
of them are creditable, tlie most noticeable among them being probably a highly finished 
set of silver Bougies and Catheters (No. 140), manufactured by W. Hughes (an 
apprentice) of Brooklyn, New York. 

From the Zollverbin, &c. there is afair collection of Surgical Instruments (No. 26), 
manufactured by Moritz AVunche of Leipzic, Saxony. 

France. 

No. 26. Surgical Instruments of various descriptions. Charri^re, jun. manufacturer, 
Paris. — ^This is a large collection of admirably finished instruments, many of them being of 
novel and ingenious construction. 

No. 27- Surgical Instruments. Amatus Luer, manufacturer, Paris. — ^This is also a 
fine collection of instruments many possessing superior claims to notice on account of the 
originality of their construction ; they are all exquisitely tempered and highly finished* 

H 2. Appliances. 

The American Department contains a great number and variety of Surgical 

.Appliances, among them may be particularly mentioned the Self-acting Eye and Ear 

Fountains and Artificial Human Eyes (No. 118) of J. W. Powell, M.D., oculist and 

aurist, of Ney York. 

An ingeniously cbntrived Wooden Leg (No. 126) by William Telpher of New York. 
Some excellent Surgeons' Splints of Wood and Gutta Percha, and Apparatus for 
reducing Fractures (No. 152) by Ben. Weld of Lakeville, Connecticut. 

Some good Artificial Human Eyes (No. i^l) by J. Gray of New York. 

An admirably contrived Artificial Leg (No. 168) {the best in the Exhibition), by Frank 
Palmer of Philadelphia. 

A great variety of Trusses^ Bandages, Suspenders, &c. (No. 1/2) by Marsh and Co., 
manufacturers, New York. 

Several of these appliances are upon novel and sound principles of construction^ and 
all of them are well made and neatly finished. 

A good Artificial Leg (No. 174) by John O. Drake and Co. of New York. 

Besides an extensive and varied collection of Artificial Teeth and of Dentist Apparatus, 
some of which are highly creditable to the Exhibitors. 

Great Britain and Ireland. 

No. 6. Patent Self-adjusting and other Elastic Stockings, &c. Longdon and 
Tabberer, patentee and manufacturer, Derby, England. 

No. 19. Surgical Elastic Appliances without seam. Dr. C. Valleise, manufacturer, 
London. 

All these articles are well contrived and handsomely finished ; but too well known to 
require any explanation or description. 

None of the other Departments of the Exhibition contained anything worthy of 



particular mention in this Division. 
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INDUSTRIAL EDUCATIONAL INSTITUTIONS. 

The United States takes rank above all other nations in its exertions for the 
education of the people. Nowhere else is information of every kind so generally 
diffused. Political parties of all shades agree in forwarding this good work. The 
subject is, however, far too large to be embraced in a visit necessarily so limited 
as mine. But though I do not propose to adduce evidence in proof of the great 
exertions made in every township throughout the States in aid of general educa- 
tion, nor to refer to the statistics of expenditure and the number of students, 
there is one fact which I think it right to notice. During the last five years 
there have been annual meetings of an association of gentlemen somewhat on the 
principle of the *' British Association for the Advancement of Science.*' The 
title assumed is the " American Association for the Advancement of Education.*' 
The objects as set forth in the Constitution are " to promote intercourse among 
those who are actively engaged in promoting education throughout the United 
States, to secure the co-K)peration of individuals, associations, and legislatures, in 
measures calculated to promote education, and to give to such measures a more 
systematic direction and a more powerful impulse.'' Meetings have already been 
held in Philadelphia, Cleveland, Pittsburg, and the importance of the movement I 
was able to judge of from the number of districts represented on the first occasion, 
the only convention of which I was enabled to obtain a list of the delegates ; but 
I can add that in 1853, when Professor Wilson and myself joined the meeting at 
Pittsburg for one day, there were representatives present from one end of the 
, States to the other. That such^meetings must have a beneficial consequence no 
one would doubt who had ever had the good fortune to attend such a meeting ; 
but for an account of the results which the experienced and benevolent members 
anticipate from their annual meetings, I cannot do better than quote a few 
passages from the introductory speech of the Honourable Horace Mann, of 
Massachusetts, the first President of the Association. 

'' I suppose the great proportion of the gentlemen whom I see aroand me, and whose presence 
on this occasion I most cordially welcome, to be practical teachers, — men whose daily occupation is 
in the school-room. But from the fifteen States which are represented here, there are men of another 
class,*— men who fill high and responsible offices in the great work of Public Instruction, — Secretaries 
of State, who are charged with the interest of Public Education in their respective States, Super- 
intendents of Schools^ Secretaries of Boards of Education, and others, to whose hands vast and 
precious interests have been confided, upon whom the most weighty responsibilities have been cast ; 
and j&om whose administration, the matured fruits of wisdom are expected. Now all teachers have 
felt the genial and upholding influences of sympathy, in discharging the duties of the school-room. 
All have grown wiser while listening to the counsels of experience. The teacher who has met a 
hundred of his fellow-teachers in a public assembly, and communed with them for days, enlightening 
his own judgment by the results of their experience, and kindling his own enthusiasm by their fires, 

Cback to his school-room with the light of a hundred minds in his head, and with tbe zeal of a 
Ired bosoms burning in his heart. 

*' Now, if school teachers need this encouragement and assistance in their labours, and can be 
profited by them, how much more do those high officers need encouragement andmssistance upon 
whom rests the responsibility, not of one school only, but of all the schools in a State. If the vision 
of the one, in his narrow sphere^ needs enlightenment, how much illumination ought to be poured 
over the vast fields of the other ? I see those around me who have been engaged in the great work of 
organizing systems of education for a State ; I see those on whom has devolved the statesman-like 
duty of projecting plans of improvement for a whole people around them, and for generations after 
them, where a mistake would bring calamity to the most precious and enduring interests of mankind, 
and where wisdom and genius would throw forward their light and happiness into coming centuries ; 
and I know I shall have their assent when I say that no position in human life could impose more 
anxiety and solicitude and toil upon its possessor, than the perilous position they have occupied. 
Without guide, without precedent, without counsel, they have had no helpers but in their own 
forethought, fidelity and devotion. How cheering and sustaining to them, must be such oppor- 
tunities as the present, where the errors of others may become admonitions to them, and the 
successes of others may be used for their guidance. 

''Still better is i^ when, the teachers of schools &nd the superintendents of schools can meet 
together, as on the present occasion, and render reciprocal aid in the discharge of their respective 
duties. At meetings like this, whatever wisdom the country possesses on the subject of education, 
may be brought into common stock, and by a self-multiplying process, the whole of it may be 
carried away by each individual. At least> so much of the whole may be carried away by each as 
he has capacity to receive. 

*' By a national organization of teachers, great and comprehemnve plans may be devised^ to whose 
standard each State may be gradually brought into conformity; for instance, such as relate to the orga- 
nization of territory into school districts; to the proper age at which children should go to school; 
or. as the Germans so beautifully express it, when a child is * due to the school;' to the gradation of 
schools, Ac. &e. There are not more than two States in this Union^ where the census of the school- 
going c^dren is taken alike; where those between the same ages are considered as belonging to the 
schooL When, therefore, one State reports a certain number of childien^ and another State another 
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number, we cannot compare tbem, for they bave not taken cbildren between the same ages : — the 
result is the same wben thej report the number of children who are out of school Now, we want 
uniformity in these matters, so that we may speak a common language ; so that the same terms shall 
express the same ideas all over the country. 

^ Let me ^ye an illustration of what I mean. Three or four days ago I was consulted with by 
a distinguished gentleman connected with the administration of schools^ in regard to a School 

. Bctf ister for the schools of a State. One column of the jwoposed Register was to be appropriated to 
a classification of the scholars, according to their conduct* It was proposed to enter three degrees of 
merit or demerit upon the roll. As I came through New York yesterday, I yisited that establishment, 

^ so honourable to the city, the Free Academy. 1 there saw a merit-roll consisting of ten degrees. 
Now, measures and plans, differing from each other like these, exist all oyer the country, and are 
found on all subjects, in the different States, and in the different towns and schools in the same 
State. Now some of these must be better than others. A National association can select the best, 

' and discard the others. Thus we shall haye 'a common language, and not be compelled, as at preseott, 
to translate one State dialect into another State dialect, all oyer the Union. 

** A simibr idea has reoeiyed the attention of great minds in regard to other subjects, tn 
oonsequence of the diyersity of the standards of weights and measures in different parts of 
Christendom, some of our greatest statesmen, — Mr. Jefferson, Mr. John Quincy Adams, and others, 
— haye proposed negotiations, by which a common standard could be agreed on for all commercial 

. nations, so that different nations can understand each others* terms, without translation, as the Arabic 
figures are now understood by all. In regard to our own country, our constitution has made this 
proyision ; and how much better it is for us all than if we used a different nomenclature in each of 
the States. For seyeral years past, the Superintendents of Lunatic Asylums in this country haye 
met together for the purpose, among other things, of defining terms and phrases, and of bringi^ 
their tables into conformity with an approyed standard, so that whereyer their reports are read, they 
may be intelligible to all on the face of them. Similar suggestions haye been made in regard to the 
yarious currencies of Europe, the yocabnlary of which is now more like a Babel, than befitting 
ciyilized communities. On all school subjects we want : first, the best way ; and second, the aniyemd 
adoption of' the best way. This broad prindple, howeyer, does not exclude variations to suit the 
different circumstances of different communities. 

" These advantages pertain to the head, to our ability to conduct the great work of education^ in 
the wisest manner ana to the most beneficial results. But the heart may be as much warmed as the 
head is instructed. By the communion and the sympathy of assemblies like this, we cansot only 
enlighten the guiding forces of the mind, but we can ^nerate the impnlsiye forces of the heart. We 

4)an not only diffuse new intelligence, but we can excite new enthusiasm. Thoughout the whole 
country, the machinery of education needs to be increased in strength, and worked by a mightier 
power. In all material interests, we are proyerbial as a people for our enterprise. Let us seek for 

our country the higher honour of becoming proverbial in our regard for moral and spiritual interests. 

Let us devise systems of education that shall reach every child that is born in the land ; and 

wherever political privileges exist, let the intelligence be imparted and the virtues inculcated^ which 

4done can m^e those privileges a blessing. 



I have collected infoiTnation concerning a few industrial institutions which 
came under my observation. More extended inquiries of this nature would 
Jiave been made, but for the urgent necessity for my return to England. 



METROPOLITAN MECHANICS' INSTITUTE, WASHINGTON. 

This Institute was founded in August, 1852, and includes 9 members 
pajring 25 dollars for a life-membership, 1,246 members paying an ''initiation* 
fee" of one dollar and an annual subscription of two dollars, and 165 junior 
members paying the same entrance-fee and an annual subscription of one 
•dollar. These last are minors, but not under 14 years of age, and are entitled 
to all the rights and privileges of members — eligibility to office^ and the right 
to vote, only excepted. The revenue thus obtained is und^ the control 
of the Board of Management of the Institute, two-thirds of whom must be 
practical manufacturers and mechanics, and is employed on the following 
objects : — ^The formation of a library and reading-room, a cabinet of minerals 
and models and philosophical and mechanical apparatus ; the establishment 
of a school of design, aoapted to mechanical, manufacturing, and scientific 
purposes; the delivery of lectures on subjects connected with manu&ctures, 
mechanics, and the collateral sciences ; the formation of a school of physics, 
and of practical and applied chemistry ; the holding, in the city of Washington, 
of an Exhibition, annual or otherwise, of the productions of American skill 
and industry ; the affording to inventoES every reasonable fadUty for the trial 
and examination of their inventions by competent and impartial persons ; and, 
lastly, the publishing from time to time the transactions of the Association, and 
Ewh other roattera at the Institute may direct. 
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Sijc months after the organization of the Institnte, Mardi, 1853, the first 
Exhibition was held. The classification of the articles exhibited was similar to 
that adopted in the London Exhibition of 1851, and the number of Exhibitors 
in each of the 30 classes was as follows : 

' Class Class Class 

1 12 11 5 21 12 

2 22 12 9 22 47 

3 71 13 1 23 2 

4 2 14 5 24 8 

5 52 15 2 25 2 

e 7 16 13 26 35 

7 17 J7 10 27 7 

8 22 18 : 28 • 4 

9 16 19 604 29 253 

10 .• 33 20 35 30 184 

Total .. 1492 

[ Besides these, there were about 100 more Exhibitors whose goods arrived 
too late to be entered in the catalogue. 

A large number of persons, females as well as males, were appointed 
judges, who submitted their reports to a committee of awards, whose duty it 
was to confer a silver medal, as the highest premium, and two diplomas, of 
different grades, on the gentlemen depositors ; while to the ladies and children 
they awarded articles of silver ware , jewellery^ and books. From these reports 
I find that the number of persons considered worthy of mention, either as 
manufacturers or exhibitors, was as follows : 

Class Class Class 

1 4 11 3 21 13 

2 15 12 8 22 60 

3 37 13 1 23 3 

4 2 14 7 24 3 

5 26 15 1 25 t 

6 18 16 13 26 13 

7 ^ 17 7 27 4 

8 12 18 28 6 

9 21 19 113 29 54 

10 22 20 19 30 56 

Total . . 551 



In those cases, where the number of awards exceeds the corresponding 
number of exhibitors, as shown in the previous table, it is to be understood 
that the judges thought proper to confer rewards on the several maufacturers of 
articles collected and deposited by one exhibitor. 

The prices of admission were — SeasoU'tickets for gentlemen, ' 1 dollar 60 
cents ; ladies, 1 dollar. A single admission was charged 25 cents. As mem- 
bers and junior members were admitted free, a large number of persons enrolled 
themselves as members by the respective payments of 3 dollars and 2 dollars. 



THE FRANKLIN INSTITUTE, PHILADELPHIA. 

The Franklin Institute at Philadelphia was incorporated in the year 1824, 
for " the promotion and encouragement of manufactures and the mechanic and 
useful arts, by the establishment of popular lectures on the Sciences connected ^ 
with them, by the formation of a cabioet of models and minerals, and a library, 
by offering premiums on all objects deemed worthy of encouragement^ by 
examining all new inventions submitted to them, and by such other measures 
as they may judge expedient.*' 

The officers of the Corporation consist of a presidenty two vice-presidents, 
two secretaries, a treasurer, an,d twenty-four managers, two-thirds of whom 
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must be manufacturers or mechanics, constituting together an honorary board 
of management, elected annually. The paid officers consist of an actuary and 
his assistant, an errand-boy, and a housekeeper. The number of members 
amounts to 2,300, of whom 600 are life subscribers. The annual subscription 
is 3 dollars (125. 6d.) ; and a life subscription is 25 dollars (5/. 5s). 

The lectures are held in a theatre, capable of accommodating about 400 
persons, on Monday, Wednesday, and Friday evenings, for twenty-one weeks 
from the second Monday in November, under certain regulations laid down by 
the ** Committee on Instruction.'' The several lecturers treat of distinct 
branches of mechanical science, thus enabling the members to follow any par^ 
ticular course which they may desire. Each lecturer receives about 10 dollars 
per lecture, and generally provides all the necessary models and diagrams which 
are not found in the cabinets of the Institute. 

By the kindness of W. Hamilton, Esq., Actuary of the Institute, I am 
enabled to furnish the following list of the subjects of the lectures delivered 
during the last three years : 

''1850 and 51. — Principles of Mechanics — Application of Electricity and Light in the Arts-» 
Comparative Physiology — American History — Mining Geology — Chemistry of Metalloids — Hydro- 
•tatics and Pneumatics — Physical Geography. 

"1851 and 1852. — Botany — Astronomy— Mining Geology — Influence of Air and Water on 
Natural Phenomena — Chemistry applied to the Arts — Chemistry of Metalloids — Comparatiye 
Physiology — Hydrostatics and Pneumatics. 

"1852 and 1853. — Botany — ^Warming, Ventilating, and Artificial Lighting of Buildings— » 
Metallurgy with special reference to the Arts — Physical Astronomy — Comparative Physiology- 
Organic Chembtry." 

Each course consisted of about ten lectures. 

The Library contains about 6000 volumes, and has a large reading-room 
attached, which is open every day, except Sunday. The great proportion of 
the books are, however, used as a Lending Library, by about 500 of the mem- 
bers, who on an average, take out about one volume a-week. These books are 
principally confined to scientific subjects. The Library, together with the 
cabinets of models, minerals, and geological specimens, is under the manage- 
ment of a standing committee, appointed by the president and approved by the 
Institute. 

The Committee on Science and the Arts is the most important, and its 
duties are to examine — 

'' Either as a body or by snb-committees, all inventions that may be submitted to them, and to 
make a detailed descriptive report, giving their opinion with candour and impartiality on the subject 
.submitted. 

'^ 2. It shall also be the duty of that Committee to institute and conduct, by sub-committees or 
^otherwise, such scientific investigations as they may deem worthy of consideration, and to publish 
^ihe results in the Journal of the Institute. 

'* 3. It shall further be the duty of that Committee, by sub-committee or otherwise, to inquire 
'^nto and report upon, the state of the Arts generally, or of any branch thereof, when called upon to 
<ido so, in order to disseminate useful practical information, or historical facts in relation thereto." 

The Institute has two premiums at its disposal, which can only be awarded 
by the Institute itself: the diflferent committees being only entitled to recom- 
mend its bestowal. The first consists of a prize not to exceed 20 dollars (to be 
taken from the interest of a sum of money funded for the purpose), and a copper 
medal, with the inscription, "To the most deserving," to be bestowed on 
'* ingenious men and women, who make useful inventions,'* in pursuance of the 
will of the late John Scott, of Edinburgh, chemist : the second is a gold medal 
provided for by the interest of a thousand dollars, bequeathed to the Institute 
by Elliott Cresson, Esq., of Philadelphia,'* and awarded for meritorious 
inventions and manufactures. 

In connection with the Institute are a drawing-school and school of design 
for women, under the control of a committee appointed by the Board of 
Managers. This school may be suspended at any time, should the funds pro- 
vided for its support be found inadequate to defray its current expenses ; and all 
contracts or engagements contain provisions by which no instructor or assistant 
whose Ainctions may be tenmnated by this suspension can claim compensation* 
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The president appoints ten ladies and ten gentlemen as a Committee of Visitors 
to the School of Design. The ladies are specially charged with the examination 
of the moral character of the applicants for admission as pupils, and the gentle- 
men report at certain stated meetings of the committee any subject or regu- 
lation which, in their opinion, may require coiisidemtion or amendment. This 
department has been treated on by Mr. Wallis. 

The facilities afforded for enabling young men and non-subscribers to 
attend the lectures and reading-room are considerable. The pupils of the 
drawing school paying 5 dollars per quarter are entitled to attend all lectures 
without any additional charge. Each member, on the payment of his contribu- 
tion, receives, besides a ticket for himself, one lady*s ticket, and any further 
number of ladies' tickets, on payment of 2 dollars each (Ss. 4rf.). Minors who 
are the sons, daughters, or apprentices of members, are entitled to attend the 
lectures of the Institute, on the payment of one dollar each. It was further 
resolved by the Institute, in 1847, to admit to all its privileges, except that of 
voting at the meetings, the membei'S of the " Alumni Association of the Phila- 
delphia Central High Schools," until they arrive at the age of 21 years. In 
1848 similar privileges were extended to the graduates of the Department of 
Arts of the University of Pennsylvania, under the same regulations. 

The Franklin Institute has held, since 1824, in the second week of October, 
annual exhibitions of American manufactures, which are attended by a large 
number of persons. From the Catalogues of the Exhibitions held in 1850, 
1851, and 1852, the following table has been compiled, showing the number of 
exhibitors in each of the classes into which the Exhibition was divided : 





Exhibitors. 






1850 


1851 


1852 




Models and Machinery (Clares v. vi.) 


74 


123 


124 




Iron, steel, copper, brasswork, &c. (xxir.) 


2G 


15 


7 




Stoves and grates (xxii.) . . . . 


39 


40 


19 




Coach work and agricultural implements (v. ix.) 


16 


21 


22 




Housekeeping articles (in. xxix.) 


2f> 


24 


28 




Cotton goods (XI.) 


IG 


17 


23 




"Woollen goods ^xii. xv.) 


19 


10 


10 




Carpeti, oilcloths, and silks (xix. xxix. xiii.) 


IG 


24 


11 




Hardware, cutlery, and tin-work (xxii. xxi.) 


61 


70 


47 




Silver-plating, locks, and door furniture (xxii.) 


» 


11 


5 




Cabinet furniture and upholstery (xxvi.) 


23 


27 


29 




Lamps and gas-fixtures (xxii.) . . 


5 


1 


G 




Marble and statuary, glass and china (xxx. xxiv. xxv.) 


14 


2 


8 




Silver-waro and jewellery, music (xxin. x.) 


23 


25 


18 




Fine Arts (xxx.) 


90 


98 


100 




Philosophical apparatus, surgical instruments and dentistry (x.) 


34 


29 


30 




Books and stationery (xvir.) 


24 


18 


20 




Leather and morocco, saddlery, harness, and trunks (xvi.) . . 


34 


31 


36 




Boots and shoes, fnrs, hats, and caps (xvi. xx.) 


28 


10 


21 




Combs and brushes, gum-elastic goods (xxix.) 


9 


9 


8 




Chemicals, perfumery, paints, and colours (ii. xxix.) . . 


61 


36 


52 




Paper-hangings and straw goods (xxvi. xxix.) 


6 


3 


4 




Clothing, needle-work, and miscel. articles (xx.xrx. xxix.) . . 


99 


115 


112 






746 


753 


740 





If the articles exhibited had been arranged according to the classification 
adopted in the London Exhibition of 1851, the number of exhibitors would 
have been, as nearly as possible, as follows : 



























XII. 






Classes 


I. 


11. 


III. 


IV. 


V. 


VI. 


VII. 


VIU. 


IX. 


X. 


XI. 


XV. 


XIU. 


XIV. 


Exhibitors in 1850 




30 


17 


. , • 


26 


50 


• • 


, , 


12 


47 


18 


22 


7 


• • 


3851 




9 


12 




87 


53 






15 


45 


17 


10 


11 




„ 1852 


•• 


14 


16 


•• 


91 


39 


•• 


• • 


16 


41 


23 


11 


8 


• • 
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Classes 

Exhibitors in 1850. 

„ 1851 . 

1852. 



XVI. 



38 
35 
40 



XVII. 

24 
18 
20 



XVJII. XIX. 



49 
47 
40 



XX. 



45 
28 
20 



XXI 



23 
35 
19 



XXII. 



108 

102 

85 



XXIU. 



10 
12 
10 



XXIV. 



2 
3 

4 



XXV. 



1 

3 



XXTI. 



2f 
29 
32 



OksMW 


XXVII. 


XXVIII. 


XXIX. 


XXX. 








Exhibitors in 1850 


. . 




81 


99 




1851 






113 


93 




1852 


•• 


•• 


123 


104 


* 



The " Committee on Exhibitions" appoints a large number of judges (300), 
consisting of both ladies and gentlemen, who inspect the goods. Reports are 
then made by the judges to the Committee on Exhibitions ; these are revised, 
adopted, and, upon their recommendation, the awards of premiums are made by 
the Committee, a short synopsis of which is read to the Exhibitors during the 
afternoon of the last day of Exhibition. The premiums awarded to EkhiUtofs 
are quite distinct from those mentioned above, which it is not in the power of 
the Committee on Exhibitions to bestow. They consist of *'the gdd medal, the 
first premium (silver medal), the second premium (bronze medal), and the thkd 
premium (certificate)." 

From the Reports of the Judges, it would appear that, according to the 
classification of 1851, the number of prizes awarded was as follows, in the last 
three Exhibitions : 





1850 


1851 


1852 


Classes xvni 


1850 


1851 


1825 


Gkases i. 










.. 




II 


21 


10 


21 


XIX 


23 


11 


27 


W. 


8 


14 


17 


XX 


20 


8 


20 


IV 


. , 


, ^ 


, , 


XXI 


13 


• 7 


9 


V. 


28 


73 


40 


XXII 


103 


97 


76 


VI 


12 


21 


10 


xxui 


7 


n 


9 


VII. 


, . 


, , 


, , 


XXIV 


1 


3 


4 


VIII 


, , 






XXV 


1 


1 


• . 


IX 


9 


15 


16 


XXVI 


15 


28 


28 


X 


36 


29 


14 


XXVII 




. • 




XI 


18 


8 


6 


xxvni 


, , 


. • 


( . , 


XV. xn 


22 


9 


11 


XXIX 


55 


49 


42 


xin 


7 


11 


2 


XXX 


26 


21 


32 


XIV 
















XVI 


36 


38 


40 


Total.. 


470 


473 


436 


XVII 


9 


9 


12 











The Exhibition is open free to Members, who have, besides, six tickets 
given to them for distribution among ladies or minors, and to Exhibitors, who 
have three tickets given to them for the same purpose, and for as many 
assistants as they may require. All non-subscribers are admitted on payfnent of 
25 cents (Is.). With respect to schools, arrangements are made according 
to the numbers ; the sum usually chai^d being 5 cents (2^ d.) per head. 

I have no means of estimating Hie value of the goods exhibited. I must 
also remark that the Catalogues were printed and issued on the day of opening; 
and contain only those articles received up to the previous evening, after 
which time no goods were reoeived for competition and premiums, but only 
for exhibition. A large number of articles were consequently included in the 
!&hibition, of which the Catalogues made no mention. 
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THE MARYLAND INSTITUTE, BALTIMORE, 

The MarylaDd Institute was organized in 1848, and two years afterwards 

iacorporated for the encouragement and promotion of manufactures and 
the mechanical and usdul arts, by the establishment of popular lectures upon 
the «dences connected with them ; by the formation of a School of Design 
adapted to mechanical and manufacturing purposes ; for providing a Library, 
Beading-room, smd a Cabinet of minerals^ models^ and mechanical apparatus ; 
for holding annual Exhibitions or Fairs for articles of American marmfacture, 
and for offering premiums, or rewards, for excellence in those branches of 
national industry deemed worthy of encouragement ; by examining new 
inventions submitted for that purpose, and by such other means necessary for 
the accomplishment of their objecte as experience may suggest." In the same 
year, the General Assembly of Maryland granted an annuity of 500 dollars 
(£102) to .the Institute, payable to the President, provided *' tiie said Institute is 
m efficient operation at the time of sudi payment." 

Hie Institute is under the management of a President, two Vice-Presid^its, 
two Secretaries, two Treasurers, and 24 Directors, two-thirds of whom must be 
practical manufacturers or mechanics. These officers are elected annually, and 
constitute an honorary Board of Management : the only paid officers being an 
Actuary and his assistant. 

In June, 1853, the number of members amounted to about 3,100, paying 
3 dollars (12^. 6d) per annum, and 2 doDars entrance, making 5 dollars 
(£l U.) for the first year. Any person may become a life-member on payment 
of 25 dollars (£5 5^.)- 

Lectures are delivered before the Institute from the month of November 
until March, generally twice arweek, in the saloon or hall of the Institute, 
which is 250 feet long by 55 feet wide, and upwards of 32 feet high, 
with a gallery running entirely round the hall, supported by iron brackets 
thus obviating the necessity of obstructing the floor by columns, and which 
will accommodate about ' 2,000 persons, while 4,000 more may be seated, 
or 6,000 stand, on the main floor. The average number attending the 
lectures is about 2,000 persons. The attendance of non-subscribers, though 
small, ha3 been found nearly sufficient, by the payment of 25 cents (1«.) 
each for admission, to meet the expenses of the lectures. The subject of 
the lecture is left in some measure to the taste and good sense of the 
lecturer; but, as stated above, it must be mainly connected with manu- 
&ctures, mechanics, and the useful arts. Few of the lecturers receive fees, 
beyond the discharge of travelling and other expenses incurred by them 
when brought from a distance: the opportunity of lecturing before a large 
audience being often a sufficient inducement, in the United States, to the 
scientific or literary man. 

The subjects of the lectures, as given in the Report of the Committee on 
Lectures, delivered during 1851-52, have been : 

The Position, Duties, and Responsibilities of the Mechanic — ^The Position, 
Prospects, and Destiny of the City of Baltimore — ^The Glaciers or the Mountains 
of the Alps — ^Architecture — Labour of the Mind and of the Body — ^The 
Industrial Exhibition of 1851 — ^The Arctic Region, in connection with the 
search after Sir John Franklin — ^Astronomy — Marine Architecture — ^The Pacific, 
its Islands and ' People — Music as a Branch of popular education — Acoustics 
—The practical triumphs of Modern Chemistry — ^The political condition and 
prospects of ISpain — ^The Industrial and Social Relations of Man, in Europe and 
America. . 

In the Report of the Committee on lectures for 1852-53, the subjects of the 
lectures are hot furnished.' 

A member** ticket (not transferable) will admit himself and two ladies. 
A non-subscriber*s season-ticket may be purchased for 1 dollar, and the public is 
admitted to eacl^ lecture on payment of 25 cents per head. 

The Library contains about 3,500 volumes, and is open every evening, 
except Sunday, frona dusk till 10 p.m. A large portion of the books is devoted 
to scientific and mechanical subjects; but there are many works, besides, on 
education ;and general literature. Each member has the privilege of borrowing t 
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books from the Library, under certmn I'egulations^ and about 1,600 (chiefly 
junior members^ under 21 years of age) avsal themselves of it, and take out, on 
an average, 1 50 volumes per day. It is the duty of the Committee on the 
Library to purchase suitable books, maps, &c., to the extent of the funds 
appropriated for their use ; but for this purpose^ there is no specific sum, and 
the Board of Managers, from time to time, makes such appropriations as circum- 
stances permit. In 1851-52, 222 new books were pm*chased, and 443 acquired 
by donations; and the expenditure amounted to 348 dollars, 87 cents. In 
1852-53, the number of volumes purchased amounted to 505; 208 were 
received by donation; and the expenses amounted to 585 dollars, 69 cents. 
A small collection of minerals and curiosities has lately been commenced. 

The Sqhool of Design, established in accordance with the terms of the 
charter of incorporation, is under the management of a Committee, who under- 
take the appointment of competent teachers, and generally have the entire 
control of the School, merely making reports to the Board, detailing the results 
of their operations, and showing the progress made. The School is open for a 
term of 4 months, from November to March, and, as a general rule, is held on 
the evenings of Monday, Wednesday, and Friday, in each week. It is divided 
into six classes ; viz.. Elementary, Geometrical, Mechanical, Architectural, 
Engineering, and Artistic. Premiums of graduated value are bestowed, 
according to the degree of excellence which characterizes the work of the 
recipients ; and scholars who have passed through the highest department, and, 
on examination, have been deemed worthy, receive a diploma, signed and sealed 
by the proper officers of the Institute ; a charge of 5 dollars, as a graduation-fee, 
being made for such diploma. 

The Maryland Institute has held five annual Exhibitions of American 
manufactures. From the Catalogues of the Exhibitions, held in the month of 
October, in 1850, 1851, and 1852, the following table has been compiled, 
showing the number of Exhibitors in each of the classes into which the Exhibi- 
tions were divided : 



Olassification : Maryland Institute, 1850-51-52. 



1. Cotton and linen goods 

2. Clothes, cassimeres, and other woollen goods . . 

3. Silk goods and raw silk 

4. Straw goods and millinery 

5. Carpets, oil-cloths, matting, and mgs 

6. Gam-elastic goods, umbreflas, whips, and canes 

7. Men's and boys' clothing . . 

8. Needle-work and infJEints' clothing 

9. Qailts, counterpanes, and tidies 

10. Department for juveniles, very aged, and infirm 

needle- work, quilts, and embroidery 

11. Same department : fancy and miscellaneous articles. 

12. Worsted work and embroidery 

13. Banners, regalia, and trimmings 

14. Hats, caps, and furs 

15. Boots, bhoes, and shoe bindings 

16. Ladies' and children's shoes and gaiters 

17. Saddlery, harness, and trunks . . 

18. Leather, morocco, <&c. . . 

Id. Combs and brushes 

20. Perfumery, extracts, and fancy soaps . . 

21. Cabinet ware, chaii-s, and furniture 

22. Houso-keeping articles.. 

23. Paper-hangings and upholstery 

24. Stoves and grates 

25. Wire-work and sieves . . 

26. Hollow glass and earthenware. . 

27. Silver and plated ware and jewellery . . 

28. Clocks, ^'atches, and chronometers • . 

29. Lamps and gas fixtures 

30. Hardwaie and cutlery . . 

31. Copper, tin, and plumbers' work 

32. Brass, iron, and steel; cast and wrought . . • . 

33. Hollow-ware castings 

34. Carpenters' and turners* work and tools 



persons; 



London. 



1851. 



XI. XIV. 

XII. XV. 

XIII. IT. 
XXIX. XIX. 
XIX. XXIX, 

XXIX. 
XX. 

XIX. XX. 
XIX. 

XIX. 
XXIX. 
XIX. 
XIX. 

XX. XVI. 



XX. 
XX. 

XVI. 

XVI. 
XXIX. 
XXIX. 
XXVI. 
XXIX. 
XXVI. 
XXII. 
XXII. 
XXIV. XXV, 
XXIII. 
X. 

xxn. 
xxir. XXI. 

XXII. 
XXII. 

XXII. 
XXI. 



Maryland Institute. 



1850. 1851. 1852. 



15 

8 
5 

7 
4 
6 

118 



77 
3 
5 
8 

S 

7 
3 

5 
10 
14 

5 

6 
2 



14 

8 

10 

12 



29 
32 

6 
11 
14 

6 

21 

332 



244 

22 

11 

11 

4 

4 

17 

1 

7 

20 

27 

7 

10 

9 

10 

•17 

5 

3 

24 

12 

20 

16 



28 

34 

3 

13 

13 

5 

5 

123 

213 

285 

142 

274 

4 

9 

7 

15 
8 

21 
2 

18 

27 

18 
8 
9 
4 
7 

10 
5 
1 

]5 
5 

13 
7 

II 
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Classification : Maryland Institute, 1850-51-52. 



35. 
86. 
37. 
36. 
39. 
40. 
41. 
42. 
43, 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
50. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 



BroQgbt orer 
Models and new inventions . . 

Mill machinery. . . . 

As^ricultural machinery and implements 
Working machinery, not in other classes 
Scales, patent balances, and safes 
Fire apparatus, hose, &c. 
Philosophical aud mathematical apparatus . . 
Pentistry, dental and surgical instruments . . 
Door-locks, door and window fixtures. . 
Guns, gun-locks, and gunning apparatus 
Boats, ship-models, tackle, blocks, and pumps 

Fine arts .... 

Daguerreotypes and daguerreotype material . . 
Engraving, lithography, printing, and penmanship • . 
Bookbinders' work, paper, and stationery i . . 
Lettering and graining 
Carving and gilding 
Musical instruments . . 
Coach work 

Marble and stone work 

Chemicals, paints, colors, and window-glass . . 
Starch, mustard, chocolate, ground spices, &c. 
Flour, cheese, honey, and agricultural products 
Horticulture . . I 

Tobacco and cigars 

Navy and ship bread and crackers 
Confectionery, jelly, preserves, and pickles . . 
Wines, cordials, mineral water, &c. . . 
Fancy articles . . 
Miscellaneous articles . . 



London. 



1851. 



V. VI, 

vr. 

IX. 

VI. 

XXII. 

TII. 

X. 

X. 

XXII. 



VIII. 
VIII. 
XXX. 

X. 
XXX. 
XVII. 
XXVI. 



XXVI. 
X. 
V. 

XXVII. 

II. 
III. 
III. 



IV. 

III. 

XXIX. 
XXIX. 
XXIX. 
XXIX. 



Total 



Maryland Institute. 



1850. 1851. 1852 



54 
10 



49 

2 
5 



o 
17 

13 



75 
63 



674 



16 
60 
13 



12 

4 

2 

19 

105 



9 
9 
4 
9 
6 
7 
30 

17 

7 

170 

79 



1530 



54 

3 

33 

23 

6 



2 

8 

5 

9 

9 

113 

4 

17 

6 

13 

12 

7 

3 

11 

12 

12 

12 

1 

IS 

3 

193 

23 

160 

69 



2194 



According to the classification of the London Exhibition, the number 
of Exhibitors appears to have been, as nearly as possible, as follows : 



i 






















xn. 






Classes 


I. 


II. 


III. 


IV. 


V. 


VI. 


VII. 


vin. 


IX. 


X. 
26 


XI. 


XV. 


XUI. 


XIT. 


Exhibitors in 1850 


, . 


17 


1 


14 


16 


38 


• • 


. . 


10 


8 


8 


3 


7 


1851 




30 


17 


8 


22 


60 




21 


13 


26 


10 


32 


5 


9 


1852 


•• 


12 


17 


19 


33 


41 


• • 


18 


33 


26 


18 


34 


2 


10 



Classes 

Exhibitors in 1850 

„ 1851 

1852 

Classes 

Exhibitors in 1850 
1851 
1862 



XVI. 



12 
25 
29 



XVII. 



XVIII. 



XIX. 



179 
568 
814 



/XX. 



40 

95 

146 



XXL 



15 
24 
20 



XXII. 



34 

74 
57 



XXIII. 



o 

17 
10 



XXIV. 



XXV. 



XXVI. 


XXVII. 


xxvin. 


XXIX. 


XXX. 


24 


5 


• • 


221 


49 


40 


7 




293 


105 


60 


11 


•• 


631 


130 



Judges are appointed to examine the articles exhibited, and, on their 
recommendation, the Committee on Ptemiums award gold, silver, and bronze 
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loedals to the successful male contributors, and other prizes, coiisisting chiefly 
of articles of jewellery, to the female Exhibitors* 

From the Reports of the Judges the following table is compiled, showing 
the number of Exhibitors who were thought worthy of mention, arranged 
according to the London classification of 1851 : 





1850 


1851 


1852 


Clasfies xvni. 


1850 


1651 


18«S 


Qaasei i 










• • 




n 


4 


, , 


1 


XIX. 


50 


112 


172 


Ill 


, , 


15 


21 


XX, 


12 


38 


56 


!▼ 


10 


4 


10 


XXI 


15 


11 


20 


▼ 


14 


17 


30 


XXII 


29 


53 


48 


VL 


18 


7 


14 


x^^ui. 


2 


12 


4 


yn 


, , 


, , 


, , 


XXIV, ,,...,.. 


4 


5 


4 


▼in 




8 


7 


xxv 


2 


4 


2 


IX 


8 


4 


12 


XXVI 


15 


25 


28 


X 


20 


21 


16 


3pcvn 




e 


6 


XI. , 


16 


15 


17 


XXVIII 


, • 


• • 




XT. XII. 


6 


19 


34 


XXIX 


59 


98 


202 


xni 


3 
6 


6 
6 


3 

8 


XXX 


14 


10 


34 


XIV 










XVI 


11 


23 


29 




328 


523 


782 


XVII 


I 


4 


4 











Members of the Institute are furnished with a ticket which will admit the 
ovmer and a lady or two children at all exhibition hours ; besides which he may 
obtain six single admission tickets for ladies or children only. This ticket 
further secures to its owner the privilege of admission, with a lady, to all the 
lectures delivered at the Institute, besides the free use of the School of Design 
and the Library, and a vote at the business meetings. Exhibitors receive a 
" ticket of title'* to their goods (not transferable), which ticket will also admit 
them to the Exhibition at all times when open to the public. 

Two kinds of season-tickets have been sold ; those at 1 dollar, admitting 
one person ; and those at 8 dollars, admitting a gentleman and any lady who 
may accompany him. The price of a single admission was 26 cents. 

With regard to the admission of schools, no special arrangements were 
made. The charge varied from 10 to 12^ cents per head, according to number 
of scholars and age of the pupils. 

A large number of articles was received at the two last Exhibitions too 
late to be entered under the regular classification adopted in the Catalogue ; 
and, according to the rules of the Committee on Exhibitions, such Exhibitors 
could not compete for a premium. These last articles are placed at the end of 
the regular catalogues. 

For much of tlie information contained in this account of the Maryland Insti- 
tute, I am indebted to Mr. John S. Selby, Actuary, and Mr. William H. Young, 
Corresponding Secretary, of the Institute. 



THE MERCANTILE LIBRARY ASSOCIATION, BALTIMORE, 

This Association, incorporated since 1842, is ** for the promotion of 
literature and science, by the establishment of a Library and Reading-room, 
Lectures, and by such other methods as shall be deemed expedient or necessary, 
to the furtherance of this design." 

It consists of active and honorary members, of about 1,000 persons, of 
whom the former pay 3 dollars; and the latter 5 dollars fot* the privilege of using 
the Reading-room and borrowing the books, which are lent out under certain 
regulations. Nine tenths of the members avail themselves of the privilege of 
taking th^ books to their houses and places of business, and between 400 and 
5u0 books ?ire borrowed weekly, T$e total number of books in the Library 
amounts to about 16,000, and it appears to have been recommended by the 
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Directors for the year ending, November, 1852, that a sum of 1,800 dollars 
should be set apart from the funds of the Association for the purchase of 
books. 



THE ODD FELLOWS^ LENDING-LIBRARY, BALTIMORE. 

The Independent Order of Odd Fellows, of Baltimore, have established 
a Lending-library, within the last five years, which contains upwards of 
10,000 volumes, and is rapidly increasing— at the rate of about 100 volumes per 
month. There are about 8,600 members, and it is estimated that about a 
fourth part make use of the privilege of borrowing the books, of which about 
404 are taken out weekly. The members pay no subscription ; but the several 
Lodges make yearly appropriations of a fixed amount to the use of the Library, 
varying from 120 dollars to 16 dollars. This sum has averaged, for the last 
four or five years, 1,000 dollars (^203 6s. 8d.). Lectures were delivered, in the 
Hall of the Library, in the winter of 1849-60 ; but there are no arrangements 
made for regular courses. 



THE SMITHSONIAN INSTITUTION. 

This m^tgnificent establishment, founded at Washington out of funds 
bequeathed for that purpose by an English gentleman, is exercising so much 
influence throughout the United States, and I may also say throughout the 
world, that I feel bound to give some account of it, and also of its course of 
action. Mr. Hugh Smithson, one of the family of the present Duke of Nor- 
thumberland, died at Genoa, on the 27th of June, 1829, leaving a fortune of 
about £120,000. By his will he desired that the income arising therefrom 
should be paid to his nephew, H. G. Hungerford, duriujg his life, and that the 
property itself should descend to his children, if he had any, absolutely ; but the 
will went on to say — 

" In case of the death of my said nephew without leaving a child, or children, or 6f the death 
of the child or children he may have had, under the age of 21 years, or intestate, I then bequeath 
the whole of my property (subject to an annuity of 1 00 pounds to John Fitall, and for the security 
and payment of which, 1 mean stock to remain in this country) to the United States of America, to 
found at Washington, under the name of the Smithsonian Institution, an establishment for the 
increase and diffusion of knowledge among men." 

The circumstances of this bequest are somewhat remarkable. Nothing 
is known of the reasons which induced the testator to select a city in the 
United States for the site of the proposed Institution. He had never been, 
it is believed, in America, and is supposed to have had no predilection for 
republican forms of Government ; nor does it appear, from anything found 
among his book and papers^ or from the recollections of his associates, that 
he had ever taken a special interest in the people of the United States. 
In June, 1836, Mr. Hungerford died without issue, and in July, 1836, a bill 
was passed by Congress to empower the President of the United States to 
appoint a special Agent who should act in England, and receive the amount 
thus become due to the United States* Government. 

In September 1838 the money, ^515,169, was paid over by the English 
Court of Chancery to the Hon. Richard Rush, the agent appointed by the 
Government of the United States; and eight years after, on the 10th of August, 
1846, an Act was passed for the purpose of establishing the Smithsonian 
Institution. 

** This Act creates an establishment to be called the Smithsonian Institution, composed of the 
President and Vice-President of the United States, the Secretaries of State, of the Treasury, of War, 
and the Navy, the Postmaster-General, Attorney-General, and Mayor of Washington, with such others 
as they may elect Honorary Members. It devolres the immediate government of the Institution open 
ft Board of Regents, of fifteen members ; namely, the Vice-President of the United States, the Chief 
Justice of the Supreme Court, and the Mayor of the city of Washington, €X oficio^ three members of 
t&e Senate, to be appointed by the President thereof, three members of the House to be appointed by 
ihe Speaker, and six persons to be chosen from the citiiens at lanre, by joint resolution of the 
S^ale and House, two of whom shall be members of the K ationaf Institute, and the other four 
inliabitants of States, and no two from the same slate. 
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" The Act also establishes a permanent loan of the original fund (<^515,169) to the Unit^ 
States at six per cent, interest; appropriated the aocamulated interest, then amounting to ^242^120, 
or 60 much as might be needed^ together with so much of the accruing income as might be nnex- 
pended in any year, for the erection of a building ; provided for the establishment of a Library, 
Museum; Chemical Laboratory, &c., and left most of the details of the organization to the Board of 
Begents." 

The very general terms of the bequest gave rise to difficulties as to the best 
mode of carrying the wishes of the testator into effect ; but the Board of Regents 
having in the outset been fortunate enough to secure the services of Joseph 
Henry, L.L.D., of Princeton College as Secretary and Chief Executive Officer of 
the Institution, they empowered him to draw up a programme of organization, 
which was adopted by the Regents in 1847, and as the principal points in this 
programme are given in Professor Henry's Report to the Board, dated 1st of 
Januarj', 1851, I have thought it better to quote a few passages. 

" Smithson left his property, in case of the death of his nephew, to whom it was first bequeathed, 
'^ to found at Washington under the name of the Smithsonian Institution, an establishment for the 
increase and diffusion of knowledge among men." These are the only words of the testator to serve 
as a guide to the adoption of a plan for the execution of his benevolent design. They are found, 
however, when attentively considered, to admit of legitimate deductions sufficiently definite and 
comprehensive. 

" 1. The bequest is made to the United States, in trust for the good of mankind, 

" 2. The objects of the Institution are two- fold ; first, to increase, second, to diffuse knowledge; 
objects which, though often confounded with each other, are logically distinct, and ought to be 
separately regarded. The first is the enlargement of the existing stock of knowledge by the dis- 
covery of new truths, and the second is the dissemination of these and other truths among men. 

" 3. No particular kind of knowledge is designated, hence a liberal interpretation of the bequest 
'will exclude no part of the great domain of science and literature from the degree of attention its 
importance may demand. 

. " 4. Since mankind are to be benefited by the bequest, any unnecessary expenditure on merely 
local objects would not be in accordance with the proper administration of the trust. 

" 5. Though the funds are generally considered large, and much is expected of them, they are 
Teally small in proportion to the demands made upon them. The annual income of the bequest is 
less than half the cost of the publication of a single yearly report of the Patent Office. 

" 6. In order, therefore, that the limited income may effect the greatest amount of good, it 
should be expended in doing that which cannot be done as well by other means. 

" These views, which have commanded the assent of all unprejudiced and reflecting persons 
who have studied the subject, have been the guiding principles in all cases in which I have had 
any power of direction, and I am happy to say they are fully adopted by the present directors and 
officers of the Institution. 

" To carry out the design of the testator, various plans were proposed, but most of thepe were 
founded on an imperfect apprehension of the teilns of the Will. The great raiajority of them con- 
templated merely the diffusion of popular information, and ncglecto<l the iirst and Hie most prominent 
requisition of the bequest, namely: the "increase of knowledge." The only plan in strict conformity 
with the terms of the Will, and which especially commended itself to men of science, a class to 
which Smithson himself belonged, was that of an active living organization, intended principally to 
promote the discovery and diffusion of new truths by instituting original researches, under the 
direction of suitable persons, in History, Antiquities, Ethnology, and the various branches of Physical 
Science, and by publishing and distributing among libraries and other public institutions, accounts 
of the results which might thus be obtained, as well as of those of the labours of men of talent which 
could not otherwise be given to the world, 

" This plan, which was probably in the mind of the donor when ho gave expression to the 
few but comprehensive words which indicate the objects of the bequest, is found from our experience 
to be eminently practical. It requires no costly building or expensive permanent establishment. 
Its operations, limited only by the amount of the income, are such as to affect the condition of man 
wherever literature and science are cultivated, while it tends in this countiy to give ian impulse to 
original thought, which, amidst the strife of politics, and the inordinate pursuit of wealth, is of all 
things most desirable. . 

'' It was with the Impe of being able to assist in the .practical development of this plan, that I 
was induced to accept the appointment of principal executive officer of the Institution. Many 
unforeseen obstacles, however, presented themselves to its full adoption, and its advocates soon found 
in contending with opposing views and adverse interests, a wide difference between what, in their 
opinion, ought to be done and what they could actually accomplish. 

" The plan was novel, and by many considered entirely chimerical; indeed it could not be pro- 
perly appreciated except by those who had been devoted to original research. Besides this, the law 
of Congress incorporating the Institution, while it did not forbid the expenditure of a part of the 
income for other ol^ects, authorized the formation of a Library, a Museum, and a Gallery of Art^ 
and the erection, of a building, on a liberal scale, for their accommodation. It was indeed. the 
opinion of many that the whole income ought to be expended on these objects. The Regents did 
not consider themselves at liberty to disregard the indications of Congress, and the opinion expressed 
in favour of Collections, and after much dLscussion it was finally concluded to divide the income into 
two equal parts, and, after deducting the general expenses, to devote one half to the active operations 
set forth in the plan just described;' and the other, to the formation of a Library, a Museum, and a 
Gallery of Art. . 

" It was evident, however, that the small income of the original bequest, though in itself 
sufficient to do much good in the way of active operation, was inadequate to carry out this more 
extended plan; to maintain the staff of attendants, and to defray other contingent expenses incidental 
to a large establishment of this kind. Besides the Secretary and au Assistant to attoii^ta th9_^T 
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general 4>pM«iion0, two priDoipal aanstaiitfl would be required, one to take char^ of the Library airf 
the other of the Maseum of Natural History, and to these sufficient salaries must be giren to secme 
the services of men of the first reputation and talents in their respective lines. It therefore became 
absolutely necessary that the income should be increased; and, in order to do this, it was proposed 
to save the greater part of the $242,000 of accrued interest which Congress had authorized to be 
expended in a building, by erecting, at a cost not to exceed $50,000, the nucleus of an edifice which could 
be expanded as the wants of the Institution mieht require, and to add the remainder to the prineipaL 

'' Unfortunately, however, for this proposition, Confi;ress had presented, to the Institution, the 
great Museum of the Exploring Expedition, and a majority of the R^nts, supposing it necessary to 
make immediate provision for the accommodation of ^is gifl, had taken preliminary steps, previous 
to my appointment, to construct a large building, and indeed a majority of the committee, to whidi 
the matter was referred, had determined to s^opt the plan of the present edifice. Strenuous 
opposition was, however, made to this ; and as a compromise it was finally agreed to draw from the 
United States' Treasury 250,000 dollars of accrued interest, and instead of expending this 
immediately in completiug the plan of the proposed building, to invest it in treasury notes, then at 
par, and to finish the building in the course of five years, in part out of the interest of these notes, 
in part out of the sale of a portion of them, and also in part out of a portion of the annual interest 
accruing on the original bequest. It was estimated that m this way, at the end of ^xe years, besides 
devoting 250,000 dollars to the building, the annual Income of the Institution would be increased 
from 30,000 to nearly 40,000 dollars, a sum sufficient to carry out all the provisions of the programme. 

'* After the resolutions relative to the division of the income between collections on the one 
hand and active operations on the other had been adopted, and the plan of finance as to the building 
had been settled, I was requested to confer with persons of literary and scientific reputation, and to 
digest into the form of a general programme the several resolutions of the Board. In the programme 
which was thus produced and afterwards adopted, it is attempted to harmonize the different proposi« 
tions of the Board and to render them all, library, collections, &o,, a? fiar as possible, subservient to 
a living, active organization. Though a valuable library will in time be accumulated, by donation 
and the exchange of the publications of the Institution, the design at first is to purchase only such 
books as are immediately necessary in the other operations of the Institution, or which cannot be 
procured in this country, and the Librarian is required to perform other duties than those which 
pertain to the office of an ordinary collector and curator of books. lie is directed to report on 
plans of libraries, and the best method of managing them ; to collect the statistics of the libraries 
of the United States ; to make a general catalogue as far as possible of all the books in this country, 
and to procure all the information necessary for rendering the Institution a centre of bibliographical 
knowledge. Instead of attempting to form a miscellaneous collection of objects of nature and art, it 
is proposed to collect only those which will yield a harvest of new results, and to preserve 

Srincipally such as are not found in other collections, or will serve to illustrate and verify the 
mithsonian publications. 

** The tendency of an Institution in which collections form a prominent object, is constantly 
towards a stationary condition ; with a given income, the time must inevitably come when the 
expenditures necessary to accommodate the articles with house room and attendance will just equal 
the receipts. There is indeed no plan by which the funds of an Institution may be more inefficiently 
expended, than that of filling a costly building with an indiscriminate collection of objects of 
curiosity, and giving these in charge to a set of inactive curators. Happily, the programme of 

Xization and the system of expenditure which the Regents have adopted, if riffidly ^ihered to, 
^»revent this state of things, and happily the spirit of the present directors and gfficers who are 
to give the initial form to the character of the Institution, is in accordance with as active operations 
as the state of the funds and requisitions of Congress will allow. 

'' It is to be regretted that Congress did not leave the entire choice of the plan of organization to 
those who were to be entrusted with the management of the bequest, and that instead of the plan 
of a costly building, there had not been adopted the nucleus of a more simple edifice, which could have 
been modified to meet the wants which experience mic^bt indicate. 

'' The original estimate for the building, fnmitare and improvement of the grounds, was 
250,000 dollan;, and could the actual cost have been confined to this sum, all the results anticipated 
from the scheme of finance which had been adopted, would have been realized at the end of Bye 
years. During the past year, however, it has been found necessary, for the better protection of the 
collections, to order the fire-proofing of the interior of the edifice at an increased expense of 
44,000 dollars. This additional draft on the funds can only be met by extending the time for the 
completion of the building, and even this will require the appropriation of a portion of the income 
which ought to be devoted to other purposes. The active operations will suffer most by this draft 
on the income, since it will be made for the better accommodation of the Library and the Museum. 

*^ It must not be inferred from the foregoing account, that the affairs of the Institution are in 
an unfavourable condition ; on the contrary, though they are not in every respect what could be 
wished, still, under the circumstances I have mentioned, they are much better than could have been 
anticipated. The funds are in a very prosperous state and all the obstacles in the way of the 
usefulness of the establishment, may, by judicious management in time be removed. The opposition 
which was made to the building, led to the adoption of the plan of finance to which I have hereto* 
fore adverted, and from this has been realized much more than could have been expected. 

'* After all the expenditures which have been made on the building, grounds, publications, 
researches, purchase of books and apparatus, not only is the original becjuest untouched, but there is 
now on hand upwards of 200,000 dollars of accrued interest. This will be sufficient to finish the 
exterior of the building, including all the towers, the interior of the wings, ranges, and a part of the 
interior of the main edifice, which will afford sufficient accommodation for some years to conte, and 
leave 150,000 dollars to be added to the principal 

" This result has been produced by a rigid adherence to the determination of increasing the 
annual income, and in accordance with this, and in obedience to the direction of the Board of 
Regents, a petition has been preaented to Congress, asking that 150,000 dollars may be taken from 
the Institution and phiced in the Treasury of the United States, on the same terms as those of the 
acceptance of the ori^nal bequest, never to be expended, and yieiiiing a perpetual interest of 
^ per cent 

^ ^' If this petition be granted, all the funds will be permanently and safely invested, and the 
original income will be increased from 30,000 to neariy 40,000 dollars. Oat of this, beside carrying t 
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^ themrd hnportuit ofcject of tlie pltei, U ia prbpoeed ta a^firepiial^ ye&2'l7,ii«BiaU«iimlfit<ih# 
gradual conij^tion of tbe interior of the baildioge. 

^ Tlie great itDportft&ee of » small addition to the income will ho evident, when it is reOoUecied 
that a definite sum b annually requii^ to defray the necessary expenses of the establishnjent, and 
that nfker this has been proriaed, every addition will tend to produce a greater proportioDu amount 
of useful effect. The proposed increase will be sufficient to pay all the salaries of the ofiS^^ers, and 
leave the original income in a great meaeuie free to be ap^ed to the objects conteHqUatod ut 
tUidan." 

This sum of 150,000 dollars ha\ing T)een subsequently added to the 
original 515,169 dollars, the Soiithsonian Institution has now a permanent 
fund of 665,169 dollars, which, at the rate of interest allowed by the 
Government, yields an annual income of about £8,000. 

The rules now adopted in reference to the distribution of the Publications 
issued by the Institution, are verv Kberal. 

**1. They are to be presented to all Learned Sodeties which publish transaetionB and girv 
copies of these in exchange to the Institution. 

" 2. Also, To all Foreign Libraries of the first class, provided they give in exchange ihdr 
catalogues, or other publications, or an equivalent from their duplicate volumes. 

'' 3. To ail Colleges in actual operation in this country ; provided they furnish in return, 
meteorological observation^, catalogues of their Libraries and of their students, and all other publi- 
cations issued by them, relative to their organization and history. 

''4. To all States and Territories ; provided they gi?e in letnm copies of all documents pub- 
lished Under their authority. 

" 5. To all incorporated Public Libraries in this country, not included in either of the foregoing 
classes, now containing more than seven thousand volumes, and to smaller Libraries, where a whole 
State or large district would be otherwise left unsupplied. 

'' The author of eadi memoir receives, as his only compensation, a certain number of copies of 
it, to distribute among his friends, or to present to iodividuals who may be occupied in the same line 
of research. In this way single memoirs are dbtributed to individuals, and especially to those who 
are most actively engaged in poromoting discoveries. Copies of the reports, and also in some cases, 
of particular memoirs, are «ent to all meteorological observers. Besides these, we have placed on 
the list the more prominent Academies and Lyceums, as recipients of the minor publications. It is 
also intended, in order to benefit the public more generally, to place on sale copies of memoirs and 
leports, though on account of the number required for the supply of Institutions, we have not as 
yet been able to carry this plan into effect. 

^' No copyright has been taketi for the Smitfasoniaii publications ; ikey are thetefoie free to he 
csed by the compilers of books, and in this way they ard beginning to reaMi the general reader attd 
to produce a beueficial effect on the publie mmd." 

It is mentioned in Professor Henry's Report for 1852, that Ae mimber of 
copies of the " Smithsonian Contributions*' distributed is greater than that of the 
transactions of any other Scientific or literary Society. 

The Regents of the Institution bduig of opinion that the rapid interchange 
of literary and scientific publications is of the utmost importance for the 
development of knowledge, have constituted themselves the medium for such 
intercommunications between all Public Scientific and literary Societies of the 
Old and New World. For this purpose all important scientific documents 
issued by the Governments, by the Public Learned and Scientific bodies in the 
United States, are collected at Washington, and th^i dispatched to their agenjts 
in London, Paris, and Leipsic for distribution ; and the agents at the above 
named placeis forward to the United States all documents received in exdiange ; 
the Smithsonian Institution taking upon itself all cost of transport,, so 
that no delay may be experienced in the receipt of the communications in 
America. The extent to which this system has been carried, is, I suspect, little 
known in this country, but may be inferred from the following abstract of the 
number of Societies in communication with the Institution^ and for which 
parcels ai^ collected. 

8 Public Bodies ia A£rn» 9 Poblio Bodies in America (So«tii) 
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Portugal 
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99 


Sudden 
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$• 


19 
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. That it may be readily understood how extensive is the agency, pf the 
institution, I give a list of the Institutions in England, Ireland and Scotlan4» j 
with which it corresponds. x^ / — x l^ 



Wi 



Path— Bath and West of England Society. 
^£LFA8T — Natural History and Philosophical 
Society, 
Lil^ary d Qoeen's College. 
Infititntion. 
Bebwiok-upon-Tweed — Berwickshire Natora- 

lists' Cluh. 
CAauMBJDBH — Cambridge Philosophical Society. 
Unirersity Library. 
Observatory. 
Cork — Library of! Queen's College. 
JhfBLDH — Dnbun University Philosophical So- 
ciety. 
Royal Irish Academy. 
Library of Trinity College. 
Royal Lfublin Society. 
Geological Society. 
Botanical Society 
Dablin Institute. 
El^iNBUSOH — Royal Society. 
PbymQal Society. 
Royal Scottish Society of Arts. 
Royal Institution. 
Royal Observatory. 
Library of Faculty of Advocates. 
Society of Antiquaries of Scotland. 
University Library. 
Wemerian Society of Natural His- 
tory. 
Botanical Society. 
Galway — Library Queen's College. 
Glasgow — University Library. 

Andersonian Institution. 
Gbsbnwioh — Royal Observatory. 
London — ^Royal Society. 

„ Astronomical Society. 
„ Asiatic Society. 
„ Geographical Society. 
„ Agricultural Society. 
y, Institution. * 
Society of Antiquaries. 
Society for the Encouragement of 
Arts, Manufactures, and Commerce. 
Horticultural Society. 
Linoean Society. 
Geological Society. 
Zoological Society. 
Entomolopcal Society. 
Statistical Society. 
Microscopical Society. 
Ethnological Society^ 



LoKDW — ^AroheBclegieal Institate of Great Bn^ 
tain and Ireland. 
British Archieological Association. 
Library of Corpoxaiion of City of 

London. 
British Museum. 

Library of the House of Commons. 
London Institution (Finsbury Circus). 
Queen's Library. 
Chemical Society. 
Board of Admiralty. 
Library of the Hon. East India Com^ 

pany. 
Meteoroloirfcal Society. 
. Library of the Board of Trade. 
Library of Eton College. 
College of Surgeons. 
British Association. 
Athensum Club. 
Philological Society. 
Museum of Practical Geology. 
Aborigines Protection Society. 
London Libraiy. 
Ordnanoe Survey. 
Institute of Actuaries. 
Leeds— Philosophical and Literary Society. 

Historic Society of Lancashire and 
Cheshire. 
Liverpool — Free Public Library. 
Observatory. 
Royal InstUution. 
Manchester — Literary and Philosophical So- 
Society. 
Free Library and Museum. 
Maynooth — College Library. 
Nevoastle-upon-Tyne — Natural History So- 
ciety of Northumber- 
land, Durham, and 
Newcastle - upon • 
Tyne. 
Oxford— Bodleian Library. 

Radcliffe Observatory. 
Penzance — Royal Geological Society of Corn- 
wall. 

-1 Royal Coniwall Polyteehnio Society. 

St. Andrews — University Library. 
Woolwich— Military A<»demy. 
Australia^ Hobart: Town — Jloyal Society of 

Van Dieman's 
;Land. 



In addition, a few eminent men in this country are honoured hy having 
regularly transmitted to them sets of the pubhcations .as collected ; and parcels 
are also received by the In3titution and its agents for transmission from 
distinguished literary and scientific men who may wish to communicate with 
each other. A sort of literary treaty under the sanction of the Government, 
has been made, by. which these international literary and scientific exchanges 
are enabled to pass the Customs promptly and free of duty, a great boon to the 
Societies and individuals who are enabled to avail themselves of the channel. 
I learn that the London Agent, Mr. Henry Stevens, of Mpriey's Hotel, 
Trafalgar Square, London, constantly forwards, free of expense, once or twice 
in every month, a large case of parcels, being presents to the Smithsonian 
Institution and other Libraries in fi^e United States, and to individuals ;— 
a parcel mail that is likely, when better known, to be of great use to the 
students of both countries. It will serve to show the extent to which this 
isystem of exchange is already carried, if I append an Abstract of one of the 
tills of ladings, for which I am indebted to Mr. Stevens. 
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ACCOUNT of Padcages sent by the Smithsonian Institution to its Foreign 

Correspondents. May, 1853. 



COUKTUBS. 



Sweden 

Norway 

Iceland 

Denmark 

Russia 

Holland 

Gennanj 

Belgium 

Switzerland 

Total 

Franoe 

Italy 

. Total 

Portugal 

Spain 

United Kingdom . . 
Australia 

Total 

Rest of Old World 
South America . . 

Total 

— — 

Grand Total . . 




7 

4 

1 

7 

15 

12 

85 

9 

13 



153 






7 
1 

4 
6 
3 
68 
6 
5 



90 



243 



111 

lit 



17 

7 

2 

14 

32 

23 

155 

18 

19 



287 



20 
12 
1 
23 
42 
34 
181 
34 
49 



396 



8 2 *• 



9 

1 

5 

7 
4 
63 
8 
6 



103 



3 



786 






6,250 



•2^ 



200 






25 



o 

§1 



190 



I 

s 



i 



55 
86 



26 
13 



80 
43 



102 

5e 



29 
15 



91 



39 



130 



123 



158 



44 



325 



2,250 



72 



110 



1 

2 

51 



2 

6 
163 

1 



6 

9 

150 

1 



1 

2 

69 



105 



54 



159 



172 



166 



62 



400 



2,786 



90 



140 






17 
16 



20 
23 



30 
18 



33 



35 



43 



48 



93 



914 



30 



35 



11 



382 



185 



567 



625 



768 



211 



1,604 



12,220 



48 



475 



Such a system of interchange is, in my opinion, most important, and I hope 
that before long some similar agency will be organized in this country, either by 
the Hoyal Society, as the representative of the Science of the country, or by the 
Society of Arts, perhaps the more active Society, and which has already 
commenced on a small scale a somewhat similar undertaking in offering to act as 
London Agent for the Mechanics* Institutions of the Kingdom. 

Under the copyright laws of the United States a copy of each work 
published, is required to be delivered to the Smithsonian Institution, and one of 
the rules 9,dopted by the Regents is that a list of the *' Books» Musical Composi- 
tions, Maps, Prints, &c.,'' received under this rule, shall be annually printed, 
thus furnishing a yearly catalogue of publications which, printed in large 
numbers, tinds its way readily into the hands of all who are interested in the 
subject, and has the farther advantage of at once pointing out what books have 
not been received into the Library. Such an arrangement would I think be 
advisable in connexion with the British Museum. 



LIMITED PARTNERSHIPS. 



The subject of special partnerships being one of considerable interest to 
commercial men, I have thought that it came within my province to collect a 
few facts on the subject. 

By a law of New York, as passed April, 1838, it is set forth, among other 

points, that — 

^' I. Limited partnerships, for the transaction of a-ny mercantile, mechanical, or mano&cturing 
bnsiness within this state, may be formed by two or more persons, upon the terms, with the righto 
and powers, and subject to the conditions and liabilities herein prescribed; but the provisions of 
this title shall not be construed to authorize any such partnership for the purpose of banking or 
* *ug insurance. ^^ ^ 
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^ 11. Sueh pMrtBenhipemaj eoBMt ol one crmam persons who AaXL be oaUed genenil pavtnew^ 
Mid wbo sball be jointly and severally responsible as generied partners now are by law; and of one 
or more persons who shall eontribnte, in actual cash payments, a specific sum as capital, to the 
common stock, who shall be called special partners, and who jball not be liable for the debts of the 
partneiship, beyond the fond so contribntea by him or them io the capital. 

" III. The general partners only, shall be authorized to transact business and sign for the 
partnership, and to bind the same. 

^ IV. The persons desirons of forming mioh partnerstip, shall make and soTerally sign a 
certificate, which shall contain — 

^' 1. The name or firm nnder which such partnership is io be conducted : 

" 2. The general nature of the business intended to be transacted : 

** 3. The names of all the general and special partners interested therein, distinguishing which 
are general and which are special partners, and their respective places of residence : 

'' 4. The amount of capital which each special partner shall have contributed to the common 
stock : 

^' 5. The period at which the partnership is to commence, and the period at which it will 
terminate. 

u Y, The certificate shall be acknowledged by the several persons sibling the same, before the 
chancellor, a justice of the supreme courtj^ a circuit judge, or a judge of the county courts; and 
such acknowledgment shall be made and certified in the same manner as the acknowledgment of 
conveyances of bind. . . 

'' VI. The certificate, so acknowledged and certified, shall be filed in the office of the clerk of 
the county in which the principal place of business of the partnership shall be situated, and shall 
also be recorded by him at large in a book to be kept for that purpose, open to public inspection. It 
the partnership shall have pistes of business situate in different counties, a transcript of the certifi- 
cate, and of the acknowledgment thereof, duly certified by the clerk in whose office it shall be filed^ 
under his official seal, shall be filed and recorded in like manner, in the office of the clerk of every- 

such county. 

# * » •> * * 

** IX. The partners shall publish the terms of the partnership when registered, for at least six 

weeks immediately after such registry, in two newspapers to be designated by the clerk of the- 

county in which such registry shall be made, and to be published in the senate district in which 

their -business shall be carried on; and if such publication be not made, the partnership shall b^- 

deemed general. 

****** 

<^ XVII. A special partner may, from time to time, examine into the state and progress of the- 
partnership concerns, and may advise as to their management; but he shall not transact any business^ 
on account of the ^urtnership, nor be employed for that purpose, as agent, attorney, or otherwise. 
If he shall interfere, contrary to these provisions, he shall be aeemed a general partner. 

*' XVIII. The genera] partners shall be liable to account to each other and to the speeia^ 
partners, for their management of the concern, both in law and equity, as other partners now ar^ 
by law. 

" XXIII. In case of the insolvency or bankrupt^ of the partnership, no special partner shalF,. 
nnder any circumstances, be allowed to daim as a creditor^ until the claims of all the other creditors 
of the partnership shall be satisfied.** 



From an examination of . the Registry 


above alluded to, it appears that. 


from June, 1847, to June, 1853, the Partnerships entered into and the amouats 


contributed were as follows : 








Dollars. 






Under .. 


1,000 




4 


Between 


.. 1,000 and 2,000 




8 


}> 


. 2,000 „ 3,000 




9 


}9 


3,000 „ 4,000 




S 


V 


4,000 „ 5,000 




5 


n 


6,000 „ 10,000 




46 


n 


10,000 „ 15,000 




66 


» 


15,000 „ 20,000 




25 


99 


20,000 „ 30,000 




69 


V 


30,000 ^ 40,000 




18 


fy 


40,000 „ 50,000 




12 


99 


50,000 „ 75,000 




25 


99 


75,000 „ 100,000 




8 


Above •• 


100,000 




9 



312 Special partners. 

A more niinute investigation of the Registry, brings out the following 
results, in illustration of the working of the kw, from June, 1847, to 
June, 1853: 
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i 

00 

1-^ 


• 

I 

1-< 




i 


1 

to 

00 


• 

00 


Total 


Average' 
duration 

of 
Partner- 
ships in 
Months. 


Auctioneers 
Brokers .. .v 
Carpets and furniture . . 
China, glass, &c, . . 
Commission business 
Clothing, hats, boots 
Dry goods 
Daguerreotypes .. 
Drugs, &c. 
Exchange merch. 
Fancy goods 

Grocery 

Gutta percha, &c 

Guns, &c. . • « • 

Hosiery .. 

Hardware .. .. 

Importers. . . * , • 

ilerehants 

Millinery and straw goods 

Mmio * . * • « • 


• • 

11 

• • 

3 
4 

• • 

• • 

2. 

• • 


2 

• • 

3 

15 

2 

• • 
3 

• • 
1 
1 

1 • 

1 

1 

2 

1 


• • 
2 
2 
3 

e 

4 
S 

i 

1 

3 

2 
1 

^ • 

1 

9 

• • 

• • 

• • 


1 

• • 

1 

"s 

7 
10 

• • 

• • 

4 
4 

• • 

• • 
4 
2 
4 
3 


1 

,» • 

1 
1 
1 

7 
12 

1 
1 
1 

4 
4 

• • 
1 

• • 

3 

. 2 

2 

1 
1 
2 
6 

7 

• • 

• • 


• • 

2 
3 

• • 

8 
10 
11 

• • 

3 

1 
9 
5 

• • 

• • 
2 
7 
2 
5 
1 
5 
6 
6 

• • 
2 
2 


2 

7 

8 

4- 
23 
30 
67 

1 
10 

3 
24 
19 

2 

2 

4 
12 
13 
10 
11 

2 
11 
13 
15 

9 

7 

3 


36 

37 

43 

51 

42 

39 

40 - 

60 

55 

35 

30 

38 

40 

24 

31 

46 

45 

39 

35 , 

24 


Oil and soap 

Publishers 

Raw produce 

Saddlery and leather 

Silk .. 

Ship chandlers • • 


• • 


1 

• • 
1 

1 
I 

• » 


1 

• • 
1 
1 


3 

4 

• • 

3 

• 


37 

47 
39 
49 
39 
48 




30 


36 


41 


56 


59 


90 


312 





It will be seen, by the preceding table, that the number of Special Partner- 
ships in New York is steadily increasing. The predominant tendency of 
American society in the (Hresent day, is to develop more and more this 
form of commercial enterprise. 



WATER-WORKS. 



Amongst the establishments most to be admired in America, are the 
Water-works. The admirable manner in which all the towns that I have 
visited, are supplied with a constant flow of water, appears to me to be a subject 
for great praise, and worthy to be copied in England. In saying thus much, 
I have no wish to find fault with our own Companies, who undoubtedly do their 
work on the whole well; but^ a constant supply is such a desideratum that 
I have ventured to collect a few data in a statistical Table. The question of 
cost is not one which ought to stop such a city as London from possessing the 
advantages which are derived from an unintermitting supply. 

The Annual Report of the '' Watering Committee" of the City of Phila- 
delphia afibrds some facts, which may perhaps be of interest. 

In the year 1850, the number of inhabitants were 409,353, and the average 
supply per day appears to have been as follows : 

'^ In the month of January an ayerage of 3,689,939 ale-gallons per day. 
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March 

April 

M!ay 

June 

July 

August 
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December 
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3,553,098 
4,251,820 
4,523,499 
6,224,786 
6,252,155 
7,283,406 
6,739,227 
6,612,077 
6,251,163 
5,652,310 
4,778,484 
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"Thk average throngbout Hie iMholo year being 5,731,744 ale^gallona per day, wbicb was 
8if>plied to 19,459 tenants, who pay for the water in the city^ and about 3000 fami&es who receiye 
a pnpply |rom the public hydraut pnmps. 

« Together in the City 22,459 t^ante 

And by private hydrants in Southwark . . • . 5^57 « 
V if Moyameasiag • . . . 2,770 „ 

Together .. « 30^92 tenante 

^' From experiments made during the summer, it le fonnd ihat the greatest consumption of 
witter takes place between the hour^ of nine and twelye in the morning and two and four in the 
afternoon ; the minimum supply, between the hours of nine in the morning and six in the evening, 
being between twelve and one o'clock, during which hour most of the fEtctories and steam-enginee 
aie stopped. By an experiment made in May last, the supply of water was fonnd to be 1 ,272,268 
afe-gallons from six o'clock in the evening to six o'clock next morning, and 3,392,522 ale-gallons 
from six o'clock in the morning to six next evening. The greatest supply is required on Saturday, 
aad the least, of course, on Sunday. The average supply for each <^ the three days of the week 
for the months of January and Jnly is given below — ^namely, Sunday, Thnrsday, and Saturday — 
from which it may seem that the supply on Thursday in July exceeded that of Sunday by 
2/)23,856 gallons. The average supply on the days named in January was Thnrsday 3,877,278, 
Saturday 3,967,851, Sunday 3,186,446 ; in July, Thursday 7,620,371, Sunday 5,596,515, Saturday 
8,185,909. 

" The supply of water in June last, was — 

To the City and lower districts by Fainnount Waterworks . . . « 6,252,155 

To Spring Garden and Northern Liberties by Schuylkill Works . . . . 3,716,660 

To Kensington by Kensington . . 1,546,137 

11,515,137 
Bqnal to 33^^ gallond for each individual of the population of the City and districts mentioned* 

'' There are now in the City 670 fire-plugs, in .Southwark 20^, and in Moyamensing 138,. 
together 1015 ; being one fire-plug i;o every 26 houses. In the City there are 276 hydrant pumps. 

" The perfect success of this wheel (the Turbine) aAbrds the means of increasing the power of 
the works at Fairmount (by.substituting " Turbines " for the breaat- wheels now in use) to the extent 
of from four and a-half to six million of gallons per day. 

" The following Table exhibits the consumption of water, &o., So:,, during the pact year :— 
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''The average consumption tliroagboat the whole year was equal to 187 ale-gallons each 
water tenant ; 30^ gallons for each individual of the population of the Citj and districts supplied 
from Fairmount. 

" The average supply in the month of July equalled 238 gallons per water tenant ; 38^^ gallons 
for each individual of the population ; 271 gallons for each house. 

*' By the late census it appears that there are— 

In the City proper .. .. •• .. 16,274 houses 

In Southwark . . . . 6,451 „, 

In Moyamensing 4,096 ,, 

Together . . . . 26,821 houses 

'^ There are now upon the books of the Fairmount Works — 

In the City . . . ] 9,459 water tenants 

In Southwark 5,357 „ „ 

In Moyamensing . . 2,776 „ „ 

Together . . . . 27,592 water tenants 

who pay for a supply of water. The amount of water-rents paid into the City by the above tenants, 
in 1852, was $151,323,05 ; equal to an average rent of S5^^ for each water tenant. 

*' The total cost of all the works, from the first old Steam Works at Centre Square, commenced 
March 1799, with the yearly expenditure added to December 3l8t, 1852, has been $3,247,894,04 
" Cost of Centre Square Works, with yearly expenses added, from March 

1799 to September 7, 1815, when steam was started at Fairmount . . $657,398,91 
" Cost of steam works at Fairmount, with yearly expenses added, from 
August 1812 to July 1, 1822, when the water power works were 

started 809,318,04 

"Cost of water-power works, from July 1, 1822, with yearly expenses 

added, to December 31, 1851 .. 1^781,177,09 

$3,247,894,04 
" The above cost includes cost of the old wooden logs, of which about thirteen miles were laid, 
all the iron pipes and mains, and in fact all expenses belonging to the works mentioned above, up to 
I^ember 31, 1852." 

I have gone into this detail in reference to the supply for Philadelphia, but 
so far as I was enabled to judge, the same system was adopted^ or about to be 
adopted, in every town in the States. At Boston, the Cochituatate Water- 
works had cost up to the 1st of January, 1853; 5,375,818 dollars^ or about 
J61, 100,000, and the supply, in 1862, gave an average of about 68 gallons 
per head daily. At Washington, arrangements are now being made, and, 
oxving to the kindness of Captain Meigs, I am enabled to say that the cost 
is estimated at nearly £600,000. The amount of water that can be supplied, 
is to be 36,015,400 gallons daily. Such are some of the facts in connection with 
the large towns ; but towns of only a few thousand inhabitants are equally 
well provided. Lancaster with under 6,000 inhabitants, is in proportion as 
as well suppUed as New York. 



ON FIRES. 

It is impossible for a visitor to be many days in the United States, without 
his attention being drawn to the fires which are of such frequent occurrence, 
and to their serious character. The causes generally I need not indicate; 
but one it may perhaps be as well to advert to, as it is now I observe being 
introduced into this country. I allude to the size and height of shops and 
warehouses. If a fire once takes hold of buildings of very great size and height, 
no fire brigade, however complete, can save the building, or even portions of the 
surrounding property. 

I have not thought it necessary to give the rates paid for insurance, 
as these of course vary much in towns where timber is more or less used in the 
erection of buildings, but it may be as well to state that in Philadelphia there is 
a system of Perpetual Insurance. In consideration of the payment of two 
per cent, the Company insure for ever any house, the insurance expiring only 
when the house is burnt down ; of course the value of this plan depends on the 
permanent stability of the Company. 

The steps taken for extinguishing fires, are however of interest to the 
inhabitants of all large towns. Inquiry has led me to the belief that the systena 
adopted in America, though perhaps suitable for the people of the United 
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States^ could not with adyantage be mtroduced into Engiaiid. I am of opinion 
that the plan carried into effect by the private Insurance Companies in London^ 
under the superintendence of Mr. Braidwood^ is the best for us. At the same 
time I venture to suggest, whether one or two arrangements might im^ be copied 
by them with advantage. 

In the first place, the number of Fire-stations in London appears to me to 
be insufficient in proportion to the extent of London and its suburbs ; and the 
means of communicating information in case of fire to the engine-superinten- 
dents, wants arrangement and certainty. We have in London, Westminster, 
and South wark, only 19 enginenstations, where the arraagemeBtearecoBiplete, 
each engine fuUy manned, and enable of being brought out in a few minutes ; 
and in addition we have the Government engines of Greenwich, Woolwich, 
and Deptford, and about 130 parish engines, which latter, however, are too 
often of little uae from being in want of repair, and when fit for operation are 
generally too small to be of much service, added to which the working of them 
depends on thdr finding assistants at the moment required; 19 completely 
officered engine stations to 2,500,000 inhabitants i& at tbe rate of one establish- 
ment to about 130,000 people, and, as London baa 360,000 howes, it follows 
that each completely officered establishment has to take charge of about 
20,000 houses. In New York, with about 600,000 persona on the island, 
not includii]^ Brooklyn, Hoboften, Staten Island, &c., there are I believe 
49 engine estabUsbments and 54 hose reels,, each fully manned. 

In addition there are a few of what are called Hook and Ladder Companies, 
and most of the engine establishments have hose reels, and in consequence of 
the constant supply of water in New York,, Philadelphia^ mad Boston, there 
are in Philadelphia 920 fire-hydrants, and in Boston 1 158. 

At Boston and at New Orleans, they have introduced electric Iri^n^ 
communication between the different engine stations. The advantages to be 
derived from such rapid communication is obvious. I would merely suggest 
that in London the wires from each station should conmmnicate to the head- 
office only and the announcement of a fire should thence be dispatched 
to the branch-offices. The advantage of communicating direct with the head^ 
office, would be the ensuring the presence of the chief of the department at 
the earliest moment to guide the arrangements>^ and the time lost would 
be merely momentary in an establishment always on the watch. If the 
police should ultimately avail themselves of the telegraph, as I presume they 
will do, then of course greater benefits would be derived from the increased 
number of stations, fi*om which fires would be announced. In America 
each Fire-brigade has an ofileer appointed to attend its movements with a 
speaking-tru mpet . 

The fire arrangements at Richmond in Virginia are considered the most 
efficient. The eight fire companies are not as in other cities independent; 
but are under the order of a *' Principal Engineer'* who, when a fire takes place, 
is alone authorized to give the necessary directions. Each fireman is obliged to 
hold shares in the Richmond Fire Association, who effect insurances on property 
and lives, thus making it the interest of every member to extingm'sh the fire 
quickly. Attached to each company is a band of about 20 coloured men 
(slaves), who do the most laborious part of the work, and who, if their services 
meet with the approbation of the Principal Engineer, each receive 4 dollars 
yearly, irrespective of the number of fires which may occur. Amongst the 
documents I have handed in to the Government, will be found three copies of 
the By-laws of the Richmond Fire Association, and of their reports for the last 
three years, which I believe will be found interesting as exhibiting the operation 
of an experiment new in the United States. 

I understand that at Lynchburg the Fire Companies are under a somewhat 
similar arrangement, but as far as I can ascertain, this plan has not been 
adopted in any other city of the United States. 

It appears that two years ago the State Government of Virginia passed 
a law, that in every town where Volunteer Fire Companies were hereafter 
formed, they should select fix)m their number a Chief Engineer, to take the 
command and prevent confusion resulting firom counter-orders. In Norfolk, 
Virginia, the Fire Companies have been organized in accordance with this 
enactment. 
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In New York, besides the Engine and Hose Ck>mpanies^ there are the 
Hydrant Companies, whose duty it is to take chaise of the hydrants at fires. 

As an aceount of the actual working of some of the engines of the 
priocipal Fire Companies may be of interest, I have extracted ^e foQowing 
from the Report of the New York Herald on the *'Rremaii's ToumamaoLV' 
which took place at Newhaven^ on the 23rd of July, 1853. 

A pol4 1^ fe^ high, was erected in The Paik^ and from the top, at a 
distance of two feet apart, were nailed slips of wood, serving as iQcCcators of the 
height to which the competing engines threw the water. Twenty-one engines^ 
divided into two classes, according to the size of their cylinder and their 
calibre, entered for the prizes* The following table shows the height to which 
each engine threw the water, and the number of firemen attached. 

7IB8T CLA88. 

Heiglit of Stream. 
No. Name of Engine. Men. Feet. 

1. Rhode Island of New London •%•>•«.«». 54 133 

2. Naumkeu; Ko. 6, of New London 65 125 

a. SottthworkNo. 38, of New York '..••. \. 88 •.. 121 

4. Qaspee, of ProTidenea • 44 •«* 143 

5. QninuiiMack No. ly of East Haven 64 I2d 

6. Bed Jacket No. 10, of Williamaburg 48 113 

7. £b^ No. ^ <>f Fair HuTea i2 137 

Ko. taOOHl) CLASS. 

1. P«nficNo.2,of Middletown^...* ..'...•..•.... 45 135 

2. Collinsville No. 1, of CoUinsville 79 141 

3. Excelsior No. 5, of Bridgeport ^ 00 : 91 

4. Niagara No. 3, of New London 49 Ill 

5. Niagara No. 1, of SprfngfieM 60 .••.. 120 

6. Relief No. 1^ of New Loadoa •*.... 55 ....• 137 

.7. Niagara No. 1, of New Britain 51 149 

8. Annihilator No. 5, of Hartford 80 129 

9. Pkenix No. 1, of Waterbuiy '. 72 127 

10. Protection No. 2, of Watertoiy 66 129 

11. Cataract No. 1, of Meriden 40 199 

12. Empire No. 5, of Bridgeport 58 1?9 

13. Neptune No. 2, of Hartford 58 143 

14. Torrent No. 2, <tf CSiiekopeo 46 127 

In the first contest, the Gaspee, of Providence, threw the water to the 
height of 143 feet, and carried off the prize ; but it was afterwards ascertained 
that, by soo^ misaqpfprehen^on, the New Ytntk Engine had played through hose, 
604 feet long, while that which was attadied to the Gaspee, did not exceed 
376 feet in length. 



STEAM FIBE ENGINE. 



Having heard much in praise of a Steam Rre-Engine lately built at 
Cincinnati, and Professor Wlson being anxious to visit that district to make 
inquiries in connexion with certain large manufactories, we thought it ad- 
visable that an examination of its capabilities should be made» and accordingly 
arranged to visit CSndnnati together. 

We there learned that the engine had been coMtructed in conseqtience of 
the jealousies existing between the various fire Brigade Companies — a jealousy 
which in Oincmnati as in other tow^s of the United States had led to constant 
quarrels and riots. The Town Council consulted Mr. Miles Greenwood, an 
eminent iron manufacturer, and decided on having a Steam Fire Engine built 
upon a principle suggested by Mr. A. B. Latter; Mr. Greenwood volunteering to 
accept the office of Town Engineer without remuneration, if the Council would 
invest him with sufficient power to act against any combination which had 
been threatened so soon as it was known that there was a probability of a Steam 
Fire Engine being constructed. This power was at once granted. 

On reaching the fire-engine station we were informed that it could only be 
seen in operation by an order from Mr. Greenwood, to whom we proceeded. 
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and on making known our wishes, Mr. Greenwood not only at once furnished 
us with every information but accompanied us to the station. 

The engine, which burns bituminous coal, cost 11,000 dollars (about 
£2,300) ; but it is assumed that others would not cost more than 8,000. It 
weighs between five and six tons; is supported on three broad wheels, so as to 
turn readily in the streets ; and throws 2,000 barrels (ale) per hour, that is 
about 84,000 gallons. For facilitating the working of the engine, supply 
cisterns have been connected with the water-mains at the angles of every other 
• block of houses, that is about every 400 feet ; these cisterns contain about 
2,000 gallons each. 

The staff under Mr. Greenwood's directions are — 

2 Dri^ rs I ^^^ ^ ^ reserve in case of accident. 
1 Captain. 
1 lieutenant. 
16 Men. 

The arrangement in regard to working the engine is, that it can either 
play one, two, four or six streams. If all six are in full work at the same time, 
they then consist of two jets of three inches, and four of two inches and a half. 
Five horses are required, — four to draw the engine, and one the fuel and reel 
cart 

The principle adopted in the construction of the engine is, that the water 
is heated in a coil of pipe, and where the fire first strikes upon the pipe, the 
diameter is very small^ gradually increasing in size as it becomes more distant 
from the centre of the heat. In the first process of getting up the steam but a 
very small supply of water is admitted^ which is added to from time to time by 
a hand pump, until power enough is obtained to work the self-feeding pump. 
When in operation, seven pumps are used so as to prevent stoppage firom 
accidents. 

On reaching the station we satisfied ourselves that there was no fire 
in the engine, and that the water in the boiler was cold. On the order 
being given to proceed to a particular point, the light was applied to the 
grate, always kept ready filled with very combustible materials, the horses 
were harnessed, and the engine left the house in three minutes and a half 
after the supposed fire was .announced. It reache4 the spot indicated, 1,450 
feet distant from the engine-house, in two minutes and three-quarters, 
and in six minutes and a half ftom the first announcement, the horses were 
uncoupled and the engine placed over the supply cistern. In eight minutes 
and a half the steam-guage was at 35% and the pumps self-feeding. In nine 
minutes a hose was affixed, and the reel dispatched in nine minutes and a half 
to about 100 feet distant from the engine, during which time a second hose 
was being fixed and laid out. In twelve minutes water was issuing from one 
hose, and in twelve minutes and a half from both. In thirteen minutes the jet 
of water reached 100 feet from the nozzle first applied, one of an inch diameter, 
and from that time a large body of water was pouring forth. In seventeen 
minutes the supply was strong enough to rise about 60 feet in height. In 
twenty-eight minutes it was playing over a moderate-size house. In thirty-three 
minutes all six nozzles were in use. In 88 minutes the issue of water was 
stopped that the capability of supplying steam jets might be shown. In thirty- 
nine minutes and a half a very powerful blast of steam was issuing. 

We were informed that the Engine had on two or three occasions played 
six hours continuously, and once twelve hours, and we were given to understand 
that it had thrown water 230 feet, a statement we could beUeve from the power 
exhibited, and which was shown by directing the stream against a heavy cart 
standing empty in the street, and which was driven by it nearly a hundred feet. 



C. WENTWORTH DILKE. 
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Retubn to an Address of the Honourable the House of Commons, dated February 6, 1854 ; 



"Copies of the Reports made to the Foreign OflSce, or to any other Depart- 
ment^ by the Commissioners appointed to attend the Eriiibition of 
Industry in the City of New York." 



PROFESSOR WILSON'S SPECIAL REPORT. 



FROM the statement given in the General Report, it will be seen that the 
portion of the duties of the Commission confided to my charge comprised 
those classes having reference to ^^ Raw Materials/' and the industries imme- 
diately connected with them. To these were added the examination of the 
machines and implements used in Agriculture, and of certain branches of 
manufacture in which chemical principles were directly involved. 

The vast territorial area of the country visited ; the richness and extent of 
its mineral deposits ; the variety and importance of its vegetable productions, 
and the ready and rapid manner in vt^hich these raw materials are utilized and 
new and important industries established, invested their examination with de^ 
interest, and at the same time with a responsibility which I felt it to be impos- 
sible to fulfil as I could wish in the short period allowed for the duty. In the 
prosecution of my inquiries, as well as in the examination of the raw materials 
themselves, and of the various industries connected with them, I have to express 
my sense of the great assistance that was rendered me, and the extreme 
liberality and attention which (save in a rare instance or two) I met with from 
all to whom I applied for any information. In many cases, indeed, the whole 
interest of the inquiry seemed to be transferred to those of whom I had only 
ventured to ask for special details. 

As many of these details, now collected together for the first time, involve 
points of some importance to the productive industry of the States, and conse- 
quently have a broader bearing upon the interests of her citizens than upon 
our own; and as the value of such information depends materially upon the 
reliability of the sources whence it is obtained, I feel it to be a duty no less 
than a pleasure to acknowledge the assistance I received from ike following 
gentlemen, whose names will I am sure be received as a guaiantee for the matter 
I have been enabled to glean. 

From Professor H. D. Rogers and Professor Jas. Hall, I received much 
valuable information respecting the mineral produce and economic geology of 
the States generally, while, in reference to the lead industry, Mr. Benjamin 
Tatham of New York, and Mr. C. M. Wheatley of Phcenixville, gave me great 
assistance, and Dr. C. Gr. Hussey of Pittsburg, and Mr. J. Davis, jun., of Boston, 
aided me materially in procuring the details of the present state of the copper 
industry. To Mr. C. E. Detmold I am indebted, not more for the special informa- 
tion in reference to zinc than for the assistance he gave me respecting other 
industries with which he was well acquainted. At the United States' Mint I 
met with every facility for seeing the establishment and the principal depart- 
ments in practical operation, while the Chief Coiner and the Refiner were good 
enough to furnish me with the working details of their resi)ective departments. 

But the most important of all the mineral industries, certainly as fer as 
conmiercial relations with this country are concerned, is the iron industry, — and 
to this my attention was specially directed. The valuable information I received 
from Mr. A. S. Hewitt of New Vork, and from Mr. C. E. Smith of Philadel- 
phia, and the many advantages I derived from the interest which Mr. Hewitt 
more particularly took in the inquiry, have enabled me to carry the account 
of this important branch of industry up to the present time. From Mr. Fraley, 
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the President of the Schuylkill Navigation Company, and rom the other coal 
carrying companies I readUy obtained full information respecting the production 
of that essential material ; while Mr. Gresson of Philadelphia very liberally 
furnished me with the engineering plans and working details of the large esta- 
blishment under his charge, and with general information on the manufacture and 
consumption of gas in the United States. From Professor Benjamin Sillimi^y 
who was charged >vith the supervision of the ^^ Raw Material " section of the 
Exhibition, I received at all times every assistance in his power ; his extensive 
acquaintance, both with the various processes of manufacture and with the manu- 
facturers themselves, rendered his co-operation always valuable. To his assist- 
ants, Mr. G. Brush, in Class I ; Dr. H. Wurtz, in Class II ; and Dr. J. Bryant 
Smith, in Classes III and IV, I am also much indebted for the aid they 
afforded me in the examination of their respective classes. 

In the following details I have endeavoured, in accordance with the instruc- 
tions I received, to follow as far as practicable the classification and arrange- 
ments adopted in the Jury Reports of 1861. 



Lttboductiok to Eookomio Gioix)oy. 



A close relation exists between the geology of ft country and the industrial 
pursuits of its inhabitants. In our own country this is sufficiently marked. 
If we visit a district occupied by the tertiary or secondary formations, we find it 
chiefly inhabited by people engaged in agricultural pursuits, either in the raising 
of com or the rearing of animals, according to the description of soil ; the manu- 
fecture of bricks and rough pottery, with the quarrying of building and other 
stones being commonly the only economic applications of which the soil is sua* 
ceptible. Exceptions to this, however, exist; for instance, large deposits of 
iron ores have recently been identified in the oolite, which will, probably, owing 
to their proximity to mineral fuel, ere long be the seat of an industry that 
formerly existed in, but has now altogether passed away from the Green-sand 
district. In the Triassic series, the uppermost beds contain extensive deposits 
of common salt. The existence of tiiese has determined the location of an 
industry peculiar to tlie district, and which, in their absence, exists nowhere else 
in the country. Descending in the scale of time, I need only mention the 
carboniferous formations, the origin and support of those vast and important 
industries — ^the coal and the iron trade ; and, still more remote in point of geolo- 
gical age, we find the metamorphic and the igneous rocks giving up their 
mineral stores, and furnishing occupation to the inhabitants of the surface area 
in drawing them forth from their natural depositories, and in rendering them 
more directly subservient to the uses of man. These relations between the 
soil and its occupants are more marked in an old country than in a new one, 
because they are necessarily more developed and more advanced. 

In the United States the same conditions exist. There the connection may 
be traced well nigh to its birth. In a new country the early settlements are gene- 
rally determined by their agricultural suitability, the supplies of the necessaries 
of life being of course the first consideration. The geological conditions which 
render a district adapted for the purposes of agriculture are generally such as 
experience has shewn us are not consistent with the existence of mineral wealth. 
The former needs for its successful development, conditions, both chemical and 
physical, which are most readily furnished by the easily decomposing sedimentary 
rocks of the secondary and tertiary formations ; while the latter is met with 
imbedded in rocks of anterior date, whose composition is different, and whose 
forms have been more or less altered by the action of internal heat. These 
rocks, when they appear at the surface, — ^and large tracts in the States as well 
as in our own country are covered by them, — ^present a cheerless prospect to 
the follower of agriculture ; time has not made its marks so deeply on them as 
on those he has been more used to devote his energies to ; the bare and well- 
rounded surfaces tell him that the two great agents of disintegration, — air and 
moisture, — have been able to effect but little here ; and that, even in the districts 
formed from their debris, the surface soil will be both scanty and poor in ferti^ 
lizing constituents. 
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But in those districts the riches which are denied to the tiller of the 
surface are frequently freely bestowed on those who seek their harvest from 
beneath. This, while it lasts, offers more inducements for labour ; its gains are 
greater ; its very uncertainty gives a zest to the adventure which the plodding 
operations of the surface cannot possess, and these are too generally left either 
totally unheeded or else to the vicarious attentions of an inferior class of labour. 

Although our knowledge is sufficienily advanced to point out the relations 
which any partictdar district has to the possession of mineral wealth, as well as 
to agricultural capabilities, still the evidence afforded by the United States in the 
occupation of its more recently acquired possessions shews clearly that agricul- 
ture was the inducement that led the wanderers thither, and that, in most cases, 
the existence of their mineral wealth has been made known by accidental cir^ 
cumstances ; and even now its development remains quite as a secondary consi- 
deration. 

In such a vast extent of country we can hardly expect to find that the 
surveys undertaken by the Governments of the respective States have been 
very accurate or denned in their details ; a good general idea of the physical 
geography and geology of the country has been obtained, while the knowledge, 
gained in reference to districts possessing special mineral features, has resulted 
chiefly from private investigations which, when conducted by competent and 
reliable men, have been valuable contributions to applied science, yet, in some 
eases, have been so tinctured with interested motives as to deprive them of 
much of their value. 

The general physical character of the coimtry is very distinctly marked ; 
a range of mountainous land traverses the extent of the Union, from its north- 
eastern limits in the State of Maine to its south-western extremity in Texas. 
The New England States are principally occupied by disturbed portions of tiiis 
range, which, in some instances, as in Vermont, rises to an altitude of 6,000 
feet. The area, lying east of this mountain-chain between it and the Atlantic 
seaboard, is occupied by formations of the secondary and tertiary series, while 
the older formations are developed to a vast extent in the area on the western 
side. 

All of these possess certain economic features, and from most of them 
some representative specimens were exhibited in Glass I. The following brief 
sketch will give some idea of their range and more important produce. 

The Tertiary beds cover an extensive area in the northern and eastern 
parts of the States, occupying the valleys of the St. Lawrence and of Lake 
Ghamplain, and spreading over a great portion of the surface between the 
great mountain chain and the coast line. They then stretch southward and 
westward, spreading over the south part of Georgia, Alabama, Mississippi^ and 
including a large portion of Louisiana and of Texas. On the western side of 
the mountain chain the alluvium and drift cover up a large portion of the older 
formations, of whose characters they largely partake. 

The alluvium and drift formed from the disintegration of the metamorphic 
rocks in North Carolina, Virginia, and Georgia, contain the gold which has 
recently been obtained in considerable quantities from those States, and speci- 
mens of which were sent to the Crystal Palace. In Wisconsin irregular masses 
of metallic copper have been found. In the north-eastern States, especially in 
Bhode Island, peat is obtained in considerable quantities. Clays and sands for 
plastic and other purposes are met with very generally throughout the whole area 
occupied by this formation. In Wisconsin the Milwaukie bricks made from these 
clays are well known and much sought after. Iron ores, chiefly bog ore is met with 
in the alluvium and in a clay band of a peculiar character, which stretches from 
the St. Lawrence southward to Alabama, extensive deposits of brown haematite 
are found, generallv lying at the base of the mountain range. The first- 
named ores are rarely used ;^ the latter were the first that were worked, and still 
furnish a large supply to the blast ftimaces. These were shown in the iron 
series contributed from the States of Vermont, Massachusetts, Connecticut, 
New York, New Jersey, Pennsylvania, and Maryland, in all of which they are 
largely used. 

With this hydrated haematite manganese occurs in several localities ; in 
some it is economically worked. Fossil fuel occurs in Vermont^ at Brandon^ 
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in the shape of a bed of brown coal (lignite)^ which is there used for smelting 
purposes. This was exhibited in the Brandon iron series. Along the western 
base line of the Green Mountain range a bed of clay exists suitable for porce* 
lain purposes. This is met with also, forming a broad band^ in New Jersey, 
and traversing nearly the entire breadth of the State. It is used extensively at 
the potteries in Jersey City, and elsewhere. 

Agrxcultural Characters— &ome of the most recent deposits of this geolo- 
gical (uvision produce soils of high agricultural value, which furnish a large pro- 
portion of the finest quality of wheat grown in the States. Along the broad 
valley of the St. Lawrence, and the Genessee, and other rivers running into 
Lake Ontario, soils of this character may be seen ; while the quantity of their 
produce is well known even in the maikets of this country. In the West, the 
rank luxuriance of the prairie farms gives everywhere ample indications of the 
fertility of the soils ; and in the Southern States of South Carolina, Georgia^ 
Florida, Louisiana, Mississippi, and Texas, the great richness of these soils 
renders them suitable for the peculiar agriculture of that region, — ^the staple 
produce of which is cotton, rice, and sugar. 

Cretaceous. — The Cretaceous system is first seen occurring to a considerable 
extent in New Jersey and Delaware. It also occupies a considerable area in 
Virginia and in North and South Carolina, and may be followed stretching across 
the northern part of Georgia and the centre portion of the States of Alabama and 
Missouri. It then appears to a smaller extent in Arkansas and expands 
to a considerable width in Texas. The upper beds appear to be entirely 
absent, the area described being occupied by the lower calcareous beds, and by 
the green sand formation. This latter contains, in the State of New Jersey, a 
large per centage of potash, which gives a highly fertilizing property to the 
soik formed from it. In the eastern portions of this formation large tracts <^ 
light sandy soil exist. These, when mixed with the calcareous beds or plays 
produce excellent soils. On the western side of the mountain range a large 
extent of country is covered with beds belonging to this system, which are 
generally very sterile, and are known by the name of the " Mauvaises Torres. •' 

Lime is the only economic produce obtained from the formation ; the flints^ 
characteristic of the uppermost beds, and used in the manufacture of porcelain 
and the finer pottery, are obtained from this country. 

Agricultural Characters. — ^The soils formed from the different beds of this 
system are generally of a lighter character than those of the Tertiaries. The 
markets of New Tork and Philadelphia are chiefly supplied from the garden 
farmers of New Jersey and Delaware ; and in Virginia and North Carolina, 
tobacco is cultivated extensively. 

Jurassic. — The Jiu'assic system is not very largely developed in the United 
States. In Virginia, west of Bichmond, it occupies a belt of about 50 miles 
long by 12 wide, and is there known as the Chesterfield Basin. In North Caro- 
lina it occurs again, forming the Deep Biver basin, and stretches with some 
interruptions nearly across the entire width of the State. These, it is generally 
admitted, are portions of the same formation. 

This system possesses peculiar economic features, as it contains an impor- 
tant and extensive bed of coal, which is worked to a considerable extent at 
Bichmond, and also, but to a smaller extent, at Deep Biver. The formation 
(oolite) in which the coal is found has a thickness of 800 feet, but the coal 
seams are confined to the lower 160 feet. In some places two or three seams 
are known to exist, but in the Virginia Basin, south of James River, the various 
seams are united into one great seam of from 20 to 40 feet iMck. The 
quantity of coal worked is about 150,000 tons annually. The coal in the Deep 
Biver Basin has not been very accurately investigated. At present it is not 
worked to any extent as no means of transportation exist. A slack^water 
navigation is now in progress which will afford an opening for the produce to 
the consuming markets. 

Besides the coal the only produce of any economic value is stones suitable 
for building and for grinding purposes. These latter are obtained from the 
lower beds, which rest on a floor of primitive rocks of a gneissoid or granitic 
character, and from which they appear to have obtained the silicious grit which 
gives them their grinding qualities. The building stones come from the upper 
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beds, which are micaceous in character, and are said to work easily and stand 
the weather well. 

The soils are generally good. Along the James River Valley some excel- 
lent wheat soils are met with. 

Triassic. — ^The Triassic is first met occmring in Massachusetts, and then 
is seen occupying the valley of the Connecticut River and a portion of the 
valley of the Hudson ; — ^thence it passes southward through the States of Kew 
Jersey and Pennsylvania, occurring to a small extent in Maryland, and occu- 
pying a more extended area in Virginia and iN^orth Carolina. 

The economic produce of this formation is very important. In most 
of the Atlantic cities, but especially in New York, a reddish coloured micaceous 
stone is being used for building purposes to a very large extent. This is 
quarried chiefly in the States of Connecticut, New York, and New Jersey, the 
former fumislung the best description of stone. The beds containing this 
stone have hitherto been considered as belonging to this group, though recently, 
considerable doubts have been entertained as to the correctness of tins arrange- 
ment, and evidence has been adduced in favour of their belonging rather to 
the oolitic period. Specimens of the building stone were exhibited from several 
different localities. 

The metallic minerals are found distributed pretty generally through the 
district where these beds occur. In Connecticut and in New Jersey, copper and 
lead ores are both met with in several localities ; in the former copper is worked 
to a small extent. In New Jersey nothing has yet been done on a commercial, 
scale, as they seem to occur rather in pockets irregularly dispersed throughout 
the more fissile beds, than in distinct lodes. The ores are rich, chiefly carbo- 
nates, — ^fine specimens of malachite are met with. In Pennsylvania, lead has 
been very successfully mined at Phoenixville in Montgomery county, at the 
point of junction of these beds with the gneissoid rocks. A magnificent series 
of the rarer mineral specimens from these mines was exhibited by Mr. C. M. 
Wheatley, who has also commenced operations on a copper vein in the imme- 
diate vicinity, which bids fair to be very productive. The mineral veins in 
the slaty sandstones are observed to be richer in copper than in lead, and the 
same lode which produces lead in the gneiss, becomes a copper-bearing lode in 
the superior rock, or the proportion of lead ores become greatly diminished^ 
and the copper ores largely increased. 

The only other mineral produce is sulphate of baryta, which is obtained in 
considerable quantities at Cheshire in Connecticut. 

Carboniferous. — The most important member of the carboniferous group 
is the great coal formation, which possesses from its enormous development, 
features not less interesting in a geological than in an economic and industrial 
point of view. In reference to the latter, ftdl details will be seen at page 19 in 
which I have endeavoured to give the past history and the present condition 
of this most important branch of industry. In regard to the former a brief 
sketch must suffice, which will be rendered more complete and intelligible by 
reference to Sir C. Lyell's Report, page 14. 

According to Professor H. D. Rogers, the Eastern or Great Appalachian 
coal field extends from the northern limits of Pennsylvania to the central part 
of Alabama, having a length of about 760 miles, and widening out in some 
places to a breadth of 180 miles. He estimates the entire area at about 63,000 
square miles. The Great Westeni coal field, so far as it has been well identified, 
occupies the largest portion of the State of Illinois, a considerable portion of 
Indiana, and a small area of tbe State of Kentucky. 

The late surveys of Dr. D. D. Owen have, however, shown that in Iowa 
and Missouri this same coal field has a much greater extension than had been 
previously supposed, which would give reasonable grounds for believing that it 
occupies even a greater area than the Eastern or Great Appalachian field. The 
portion lying east of the Mississippi is assumed to be equal to the entire Appa- 
lachian field, while that lying west is fully half as much more. Following 
Dr. Owen's Report, and taking its extreme width from Green River in Kentucky 
to Des Moines River in Iowa, its range' will be seen in that direction, to be 
between 500 and 600 miles, while in an eastern and western direction, across 
the States of Illinois and Missouri, its greatest breadth will be fully 400 miles ; 
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and from its northern termination in Iowa to its present fixed southern limits, 
on the Osage Biver, its range is more than 300 miles. Still further south in 
Arkansas, a coal field of considerable extent is known to exist. In Michigan 
the existence of a large coal deposit has been for some time well known^ though 
hitherto it has been allowed to remain unproductive. In Ehode Island also 
irregular detached masses of a highly disturbed coal formation are met with and 
worked economically, though only to a limited extent. 

As may be supposed these enormous areas are intersected and traversed 
by several of the large rivers^ such as the Mississippi^ the Missouri^ the Ohio, 
Illinois, Wabash, Des Moines, and others, which offer great facilities for trans- 
portation to their produce, and open up communication with even the most 
distant markets. 

Some large specimens of the produce of those beds, lying east of the moun- 
tain range, were exhibited at New York. One from the Mammoth vein at 
Wilkesbarre in the Wyoming basin, weighed it was stated 60 tons, and showed 
a vertical section of the vein by a column of coal five feet square and thirty 
feet high> From the Schuylkill basin several large samples were sent. The 
semi-bituminous coals from the Cumberland basin were represented by some 
blocks of large dimensions. Of the beds of bituminous coal, lying on the 
west side of the Alleghanies, samples were sent from a few places in Ohio, 
Kentucky, and Virginia. 

Associated with the seams of coal the usual clay iron ores are met with, 
dispersed pretty generally throughout the formation, and along its edge hflnna- 
tite ores are also found. These ores occur more abundantly on the west side 
of the mountains than on the east, in the latter the clay carbonates are entirely 
absent from the coal measures. In Tennessee, Alabama, and Western Virginia, 
they are abundant. Recent surveys have confirmed their existence in the 
Great Western coal field of Illinois, though at present the iron industry has not 
been established there. In Missouri enormous deposits of ore have been found, 
and are already being made available for furnace purposes. Samples of these 
ores were sent for exhibition from several localities, many of which have been 
noticed in Gass I. Some good idea may be formed of the immense iron pro- 
ducing capabilities of the region occupied by this formation, when we recollect 
that it covers an area which in the aggregate has been estimated at 160,000 
square miles, and that throughout its extent it is probable that with it are asso- 
ciated enormous deposits of iron ores. Another important ingredient towards 
success is shown in the existence of beds of marine limestone, which occur 
alternating with the shales and sandstone and seams of coal in almost every 
portion of the formation. These supply the flux necessary for smelting the clay 
ores ; they also form good and durable building stones, and when burnt are 
used ben^cially for agricultural purposes. 

The brine springs occurring in this formation are worked economically in 
tile manufacture of salt. These are met with principally in the western beds or 
ihe Great Appalachian field, in Western Pennsylvania, Western Virginia, Ohio, 
and Kentucky.* 

Building stones are also obtained from the beds of sandstones separating 
ihe coal; and the fireclay found underlying it supplies materials for bricks, 
rough pottery, and other plastic purposes. 

Mountain Ztme^tone.— -This member of the carboniferous series is very 
irregularly exposed in the United States. It is met with skirting the coal for-* 

♦ In Pennsylvania there are 47 salt works :— 

In Alleghany county . . . . 10 

,, Armstrong county . . . . 12 

„ Clarion county . . . . . 1 

„ Jefferson county . . . . 1 

„ Westmoreland county , * . . 28 

making in the aggregate from 180,000 to 200,000 barrels of salt annually. 

In Western Virginia there are 40 establishments in operation : — 

In Braxton county. . . . , . 1 

„ Kanawha county . . . . 33 

„ Smith county . . . . 1 

„ Washington county * . . . . 5 

making in the aggregate about 3,500»000 to 4,000,000 bushels annually. 

In Kentodnr there are 11 works in operation, 2 of which are situate in Barren county, and 9 iii 
Clay county, with an ayerage production of between 250,000 and 300,000 bushels per annum. 
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mation of Penusylvania in bands of a limited area. In Virginia it assumes a 
more important character, especially in the southern parts of the State. In 
Alabama and Tennessee, it skirts the coal measures in a narrow belt on the 
east and south sides, while on the north and west sides it expands considerably, 
and occupies a much more extended area. In connection with the Great 
Western coal field, the extent and importance of this formation are greatly 
increased. In Michigan the coal measures have not been sufficiently examined 
to give any very satisfactory evidence in reference to its occurrence there. 

The economic produce of this formation does not appear to have assumed 
at present much importance. Iron ore (haematite) is found in a red shaly bed 
in this formation in Pennsylvania, where it is worked to a limited extent. Lead 
ores are found in the southern part of Illinois, especially in those localities 
where the strata are much disturbed, and also in Alabama and Tennessee. Dr. 
J. G. ITorwood, the State Geologist of Illinois, who examined the district, gives 
a very favourable opinion as to its productive capabilities. Some good building 
stones were exhibited from this formation, obtained from the neighbourhood of 
St. Louis. They are easily quarried and worked, and some of them are suffi- 
ciently compact and fine grained to take a polish. 

Devonian. — ^This formation, which appears to be of a very heterogeneous 
character, is composed of fine and coarse deposits ; some of the beds assuming 
the characters of clays and others of shales and sandstones. It occurs to a 
considerable extent in the State of New York, of which it occupies fully one- 
half, running south from the Hudson River up to Lake Erie, along whose shore 
line it may be traced from Bufialo down to Cleaveland in Ohio. It is then seen 
skirting the west side of the coal measures in a broad belt, graduaUy thinning 
out as it proceeds southward ; on the east it follows the outline of the coal for- 
mation, from Pennsylvania to Alabama. It has been identified belting the 
Michigan coal field, and forming a band of varying breadth along the edge of 
the Great Western coal measures. Along the valley of the Mississippi the 
shales and sandstones are met with at several points, cropping out below the 
beds of the carboniferous limestone. Within this system the United States 
geologists include that vast limestone deposit, the remains of an ancient coral 
reef, which occupies such an enormous area in the Western and South Western 
States. 

The principal economic products consist of sandstone of various characters 
suitable for the purposes of building, flagging, &c., and of limestones either for 
building or for burning — some have hydraulic qualities. Iron ores are found in 
some of the beds. In Pennsylvania and some of the southern districts a fossilU- 
ferous iron ore is worked economically for smelting, several specimens of which 
were exhibited in the different iron series. 

Silurian. — The upper beds of this system occur to some extent in the 
State of Few York, in the Helderburg mountain range, near the Hudson River ; 
and also in New Jersey, Pennsylvania, and Virginia, to a more limited extent. 
In a south-western direction they may be traced in the northern part of Ohio, 
along the valley of the Sandusky River, through Kentucky and Tennessee, in 
Micmgan, and in the south-east part of Indiana, and the southern part of Wis- 
consin. The lower beds, consisting of series of argillaceous sandstones, shales, 
and slates, overlying the compact limestones of the Trenton and Chazy beds, 
occupy an extended area in the northern part of New York State, adjoining 
the Canadian border, and then expand on both sides of the valley of the 
Hudson. Taking a south-western direction they are seen stretching through 
New Jersey, Pennsylvania, Maryland, and Virginia, in belts of varying width. 

In Ohio there are 32 establishments in operation, producing about 600,000 bushels annually. 
These vn situated as foUows : — 

Athens county , . . . 7 



Guernsey county 
Jefferson county 
Columbian county 
Meigs county 
Morgan county 



2 
1 
1 
2 
13 
Muskingum county 6 

In Illinois and Arkansas there are several other works carried on, but not to a large extent. 
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On the eastern shore of Lake Ontario they occupy an area of considerable 
extent, and taking a westward direction occur also on the north shore of Lake 
Michigan. In Ohio, in the district round Cincinnati, these beds are seen 
developed to a considerable extent, and also in a south- west direction through 
Kentucky and Tennessee. On the Mississippi River and in Wisconsin and 
Iowa, and in the south part of Illinois, different beds belonging to the lower 
group have been identified. 

These different beds, constituting the Silurian system, are rich in mineral 
produce. Iron ores of a fossiliferous character, frequently mixed up with 
varying proportions of calcareous matter, are met with in the limestone deposits 
of the upper series. 

Lead ores are found in both the upper and the lower. In New York 
State, the Ulster Lead Mine, situated in the Shawangunk mountain range 
is being successfully worked; and the important lead lodes at Galena occur 
in the limestone of the lower series.* This limestone, called by Professor 
J. Hall the Galena Limestone, may be traced through Wisconsin, Northern 
Illinois, Iowa, and part of Missouri. In the Trenton Limestone, in the northern 
part of New York State, lead ores have been found, but have not led to any 
profitable operations. 

Copper ore has been found in the Shawangunk district, associated with the 
lead ores, and also in the lead district of the Upper Mississippi, particularly at 
Mineral Point, in Wisconsin. 

Zinc (sulphuret) occurs in the State of New York, in the limestone in 
which the Ulster lead mines are situate. 

Limestones are everywhere plentiful. The Niagara beds of the upper series 
famish stones admirably adapted for buUding purposes, and which are in exten- 
sive demand in all the districts to which they can be conveyed; while the 
Trenton, Birdseye, and Chazy limestones of the lower series, from their com- 
pactness and fineness of grain, readily take a face which fit« them for decorative 
architecture and even for internal ornamentation. 

Some of the sandstones furnish excellent building materials. From the 
Potsdam beds, in the State of New York, large blocks are obtained which are 
very durable and easily worked : while the Medina and Clinton sandstones of the 
upper series, being of a more fissile character, furnish flagging stones in great 
abundance. 

Mill-stones have long been manufactured from the compact conglomerate 
of the Shawangunk grit ; and grinding-stones have been obtained from the 
Hudson Eiver group, and also from the Lake Huron district ; the latter are 
of a very superior quality. 

The Onondaga beds of the upper series in the State of New York furnish 
salt in considerable quantities. The district round Syracuse is the principal 
seat of industry. These brine-springs have long been the source of considerable 
trade. In 1797, the year of the first leases of the salt lots, the gross quantity 
of salt made amounted to 25,474 bushels ; in 1853 it was returned at 5,404,524f 
bushels. The brine-springs occur in the drift, which appears to act as a receiv- 
ing bed for the percolation from the superior beds of the group which rise to a 
considerable altitude above the level of this valley on the south. In only a 
few cases have the borings gone done as low as the subjacent rocks. 

Metamorphic. — These rocks are very largely developed in the New England 
States, producing very marked physical characters in the districts over which 
they are spread. The well-known and picturesque mountain ranges, the Green 
Mountains of Vermont, and the White Mountains of New Hampshire, belong 
to this formation. In Connecticut, to the east of the Connecticut River valley, 
and in the State of New York, they are extensively seen. Prom the southern 
limit of New York State they enter New Jersey, forming a continuous range of 
elevated land to the Delaware, and from the Delaware, ranging through the 

* See page 50. 

t At Syracuse .. .. 1,294,909 

Salina .. .. .. .. 2,734,200 

Liverpool . . . . . . 803,635 

Geddes .. .. .. .. 571,880 



Total produce inspected . . . . 5,404,524 
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south-east part of Pennsylvania, they stretch through Maryland^ Virginia, the 
CarolinaSy and finally arrive at their southern termination in Alabama. This 
range of high lands stretches for several hundred miles north and south through 
the States, and is kno^vn as the " Blue Mountains," at some points arriving at 
a considerable elevation, at others the natural scenery is very beautiful, especially 
at those spots where the Hudson, the Delaware, and the Lehigh rivers have 
forced their way through the mountain barriers and thence found a road to the 
Atlantic Ocean, It is to these rocks that geologists assign the important 
auriferous belt identified in Virginia, North and South Carolina, and Georgia. 

This metal naturally constitutes the first of the economic productions of 
the formation, as it is found to a greater or lesser extent throughout its entire 
ranges, from the southern banks of the St. Lawrence in Lower Canada, where it 
is being worked for in the Chaudiere Valley, to Georgia, and is either obtained 
directly from the rocks themselves or from the debris or drift derived from their 
disintegration. In the north and east gold has been found, both in the rock 
and in the drift, but not to an extent to render the working of it a profitable 
operation ; in the southern part of the range it is now being worked very suc- 
cessfully in several localities. 

Iron ores form a very important feature in the economic produce of these 
beds. These are found either as magnetic oxide or mixed in varying propor- 
tions with the anhydrous peroxide, and occurring throughout the entire range 
of the formation, in many places in deposits of enormous extent. In New York 
State, in the Lake Champlain and Adirondac districts where they are very 
largely developed, they are mined upon a considerable scale. In New Jersey, 
Pennsylvania, and Maryland, they assume a high industrial value, and consti- 
tute an important element in the successful results of their iron industry. In 
Missouri they are seen under peculiar conditions, rising above the surface level 
to considerable elevations, and forming the two remarkable mineral deposits 
known as the "Iron Mountain" and the "Pilot Knob." In Wisconsin, 
Arkansas, and Texas, they are also known to exist. 

Valuable beds of chrome-iron ore, associated with the rocks of this series, 
are met with in various localities from the northern limits of its range to as far 
south as Virginia. These arc worked economically both in Pennsylvania and in 
Maryland ; in the latter State the operations are upon a large scale and are of 
considerable importance. 

Copper ores are met with in Connecticut at Bristol, and at other locali- 
ties in that State, where they are worked upon a limited scale. They occur 
abundantly in the auriferous regions of Virginia and the Carolinas, and in 
the same formation in Maryland. 

Lead ores have been found in several places in the upper beds of the group, 
but not at present in quantities sufficient to support any mining operations. In 
the gneiss of the lower group they occur to a considerable extent in Mont- 
gomery and Cliester counties in Pennsylvania, at Eossie in Northern New York, 
and are gradually forming the basis of an important mineral industry. These 
also have been identified in several other districts along the range of these 
beds. 

Zinc ores are found, associated with the lead ores, in various localities. 
Sometimes they are met with by themselves or accompanied by small propor- 
tions of lead ore. The important veins of the red oxide and^^franklinite" occur 
in the metamoq)hic limestone of the mountain range in the State of New 
Jersey. This has already assumed the position of a highly important and 
interesting mineral industry.* 

Native silver has been found in irregular deposits in the Ulster district of 
New York, and in Davidson county, and other localities in North Carolina. 

Phosphate of lime is worked economically in the States of New York and 
New Jersey. It occurs in considerable quantities and in regular crystals. On 
the north side of Lake Champlain it is found mixed up in a paste-like 
manner with the magnetic iron ore. The extent and accessibility of this 
deposit render it susceptible of being worked in a remunerative manner ; the 
mixed mass is pulverized and the iron ore separated by a magnetic screen. 

Plumbago, of a moderate quality, is found and economically worked at 
several points in the same district of Northern New York. 

* See page 53. 
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Mica is found occurring in large masses in rocks of this age, but having 
rather of an igneous character. This is quarried upon an extensive scale at 
Grafton and Ackworth in Ifew Hampshire, its produce being worked up and dis- 
tributed all over the States, and even finding its way to foreign markets. 

The well-known Quincy granite is obtained from a syenitic rock, quarried 
near Boston in Massachusetts. Building-stones of excellent quality and others 
suitable for paving and flagging purposes are met with throughout the group. 
In the New England States, Massachusetts, and Connecticut especially, they 
form important features of their mineral produce. In the Salem district 
(Massachusetts), and other localities, a syenite bed of a quartzose character 
furnishes mill-stones which have a good reputation, and are used to a consider- 
able extent. 

Grindstones, for fine pusposes, and whetstones are obtained from the 
different talcose and mica slate beds of this formation. 

The slate-producing beds of Vermont, N"ew York, New Jersey, and Penn- 
sylvania, though doubtless purely sedimentary in their origin, have yet under- 
gone sufficient metamorphic action to induce the American geologists to assign 
to them a position in this series. 

Marbles resulting from metamorphic action upon the limestones of the 
lower Silurian group are obtained from several localities in the New England 
States, and also in Pennsylvania. They are not generally of fine quality, and 
are chiefly used for building and other external ornamental purposes. 

Igneous. — ^The principal features of these rocks partake of a trappean or 
basaltic character. Accompanying the new red sandstone of the Connecticut 
Eiver valley, they form prominent objects in the surface occupation of the country. 
Along the south bank of the Hudson, at the Palisades, and in several other places 
in the New York State, they are readily recognised, and maybe traced occurring 
in irregular patches, and stretching southward through Pennsylvania, Maryland, 
Virginia, and North Carolina, everywhere accompanying the sandstone rocks of 
the Triassic series. In the Lake Superior district these rocks are very largely 
developed. At Keeweenaw Point they are very marked in their characteristics, 
and have been traced thence widening out into a broad belt west and south- 
west, and conforming generally with the lake shores. South-west again they 
are met with running along the banks of the Upper Mississippi, as far up as 
above the Falls of St. Anthony in Minnesota. 

This series includes amongst its economic produce that remarkable deposit 
of native copper which has so often been the subject of scientific notice. The 
metallic copper is found in laminae of varying thickness in the rocks on the south 
shore of Li^e Superior, in the Keeweenaw cfistrict, where mining operations are 
carried on to a considerable extent.* In the porphyritic trap rocks yellow copper 
ore has been found, but has not been productively worked. 

Associated with the metallic copper, silver has been found, sometimes in 
the copper or attached to the exterior of the mass, and at others in small dis- 
tinct nodules or irregular masses. Lumps, or nuggets of larger size, have been 
met with in the debris of the rocks, accompanied by lumps of metallic copper. 

Building-stones are obtained from the series in several places. In New 
York State they are quarried upon a considerable scale. 

The great range of elevated rocks, chiefly of the metamorphic age, which, 
commencing at the north-eastern limits of the States, extends southward in an 
uninterrupted line down to Alabama, forms the principal depository of the 
mineral wealth of the country. 

In the upper part of New York State, on the southern shores of Lake 
Superior, and in the Southern and Western States, Texas, Missouri, Arkansas, 
and Illinois, other distinct metalliferous districts exist ; but it is believed that, 
beyond the limits of these well-defined ranges, no regular mineral deposits of 
any importance occur. The enormous development of the coal formation 
secures everywhere an illimitable supply of that all-important material. Dis- 
tributed throughout the strata of the coal series, and equally along the range of 
the metamorphic rocks, are found beds of iron ore, some of them of enormous 
extent, and many of them extremely rich in quality. 

* See page 62. 
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Thus in these formationB, the carboniferous and the metamorphic^ are 
stored away the two great sources of a country's wealth — coals and iron — the 
hackbones of its industry and the basis of its commercial prosperity. Happily^ 
these^ as well as the produce of the other mineral districts, are now within the 
range of transport communication with the great centres of consumption ; 
ready markets absorb even their largest supplies ; the various obstacles attendant 
upon the establishment of new industries have been gradually overcome, 
and the only element now wanting for their full and successful development — 
is time. 



Class I. 
Minerals. — ^MiNiifra— Metallubgt, &c.* 

In the classification of the different substances to be exhibited, those having 
reference to minerals, mining and metallurgical operations, &c., were allotted to 
Class I, '.rhese comprise, however, a portion of raw materials which offer but 
little inducements to their possessors to send them for exhibition ; they are 
not likely objects to attract the attention of the general visitor, and cannot, 
save in rare instances, by their display be productive of any benefit to their 
exhibitors. The Directors, therefore, in order to secure a proper repre- 
sentation of the mineral resources of their vast country, secured the services 
of Professor Benjamin Silliman, to whose* charge they confided the collec- 
tion of the requisite specimens and the general arrangements of the class. 
A certain sum of money was devoted to this object, and a separate room was 
assigned for their reception. This was not finished untU several weeks 
after the opening of the Exhibition, indeed it was not until the early part of 
October that its contents were ready for inspection. In going through the 
collection I had the advantage of being accompanied by Professor Benjamin 
Silliman and his assistant, Mr. G. Brush, who gave me every information in 
their possession, and also by Professor James Hall, of Albany, whose acquaint- 
ance with the geology of the metalliferous districts was of great advantage to 
me. The class was, perhaps, one of the most complete in the building. 
The collection, though rich in mineral specimens, was, however, deficient 
in examples of their application, the metallurgical processes being confined to 
a few samples of pig-iron, &c. 

The mode of arrangement, too, was somewhat peculiar, the several speci- 
mens being classified according to the particular State which produced them, 
without that regard to their mineralogical and geological relations, which, 
without detracting from the interest, would have added much to the instruction 
afforded by such a large and important collection. 

This arrangement was, I believe, under the circumstances, unadvoidable ; 
and had each State separately shewn the extent of its mineral resources, it 
would probably have given, better than by any other means, an idea of the great 
mineral wealth of the country. The contributions from the different States of 
the Union were, however, very unequal, and many highly important districts 
were entirely unrepresented. In the following remarks on the most important 
of the specimens, &c., exhibited, I have thought it best to adopt the same mode 
of arrangement, and to give them under the heads of their respective producing 
States. 

Commencing with the New England States ; 

New HampMre contributed specimens of tin ores, containing arsenic, from 
Jackson's mine ; a small bar of tin, obtained from the ore, was also exhibited ; 
the arsenic not obtained. These ores are met with only to a small extent, 
and, at present, have no economic importance. 

Molybdenite, found in Westmoreland county, associated in the vein with 
phosphate of lime. A portion contains yellow oxide of molybdena already formed 
[yery rare). Used as a source for obtaining molybdic acid. 

Samples of blende and galena, from the Eaton mines, vein of moderately 
rich ore ; at present worked by a company for the lead only. 

* The Jurj awards in reference to the gubstances exhibited in this Class will be found in Mr. 
Dilke's Report, pages 12 and 13. 
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Specimens of magnetite, associated with epidote and hornblende^ from 
Franconia, where it is worked on a limited scale. 

Very fine specimens of yellow copper with tremolite, from Warren county, 
not worked. 

Mica in large blocks as occm*ring in the vein-stone. This is now assuming 
a very important character at Grafton and at Ackworth, where the operations 
are carried out on a considerable scale. The mica is split up and sold in sheets 
of various sizes, suitable for the purposes to which it is applied. These are 
chiefly for the fire-fronts of stoves, lanterns, &c. Originally the locality where 
it exists was kept secret, the production was limited, and the selling price much 
higher than it is now. Beryls of large size and in great abundance exist 
throughout the rock. Can any use be devised for them ? Some fine specimens 
were exhibited. 

Fine specimens of quartz, beautifully clear, but with a brownish tint, and 
containing acicular crystals of titanium in large quantities. 

Large block of plumbago, rather coarse in quality. 

Vermont. — From this State were exhibited samples of bog manganese from 
Norwich county, worked upon a small scale for the oxide of manganese. 

Large blocks of white statuary marble, quarried at Fairhaven, Butland 
county, grain very fine and colour good, quite equal to the best Italian. Its 
value appears, however, to be somewhat questionable, as exposure to the weather 
had a sensible effect on the edges. 

Specimens of lignite, or browi coal, found in Brandon county, containing 
fossil fruits, &c., in good preservation. This is used largely as fiiel by the 
Brandon Iron Company, who exhibited a series illustrative of their manu- 
factures, consisting of ores, fuel, slags, pig and wrought metals, paint^^ fire- 
clay, bricks, &c. 

Statuary marbles, both white and coloured, from Plymouth, Brandon 
county ; qualities moderate. 

Large slabs of steatite, now being used extensively for hearths, ovens, and 
other work which is likely to be exposed to high temperatures. 

Eoofing-slates were exhibited from Rutland, Pulteney^ and Oastleton, of 
middling quality. 

Massachusetts. — From Massachusetts the minerals exhibited were confined 
to some specimens of spodumene in very fine crystals, associated with phosphate 
of manganese [alluaudite], found near Norwich, and to some samples of lead- 
ore, which are worked on a small scale at Southampton, Hampshire county. 

Rhode Island. — From tliis small State the substances exhibited consisted of 
specimens of coal, accompanied by fossil plants of the coal formation, worked at 
Valley Falls by the Blackstone Coal Mining Company. 

A large block of magnetic iron ore in porphyry rock, found dispersed over 
the island in various places, in decomposed di-ift, sometimes in situ. The occur- 
rence both of this ore and of the coal is too irregular to admit of their being 
worked economically upon any large scale. 

Connecticut. — This State contributed largely to the Class, having sent a 
good series of Salisbury iron products, exhibiting ores, charcoal, fluxes, 
slags, pig and wrought metal, and various manufactured articles. These 
were contributed by the Cornwall Iron Company, by W. Sage of Lakeville, and 
Richardson and Co., of Salisbury. 

A specimen of the ore from Munro Lanes Mine was exhibted, containing 
bismuth, tungsten, yellow oxide of tungsten (the only locality known I believe), 
galena, containing 3 per cent, of silver and magnetic pyrites in the same vein. 
In the immediate proximity veins of fluor-spar are met with, containing topazes 
of considerable size. 

Samples of the produce of the Bristol copper mines, consisting of copper 
pyrites, glance, blue or variegated copper, and yellow copper, samples of the 
dressed ores, &c. This is a very old mine, and has been worl:ed for many years 
past. 

Argentiferous galena from Middletown, very rich in silver, and containing 
blende and copper pyrites in small quantities : samples of the dressed ore were 
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exhibited. I could not learn whether any desilverizing process was carried on 
by the company working the muie. 

Samples of the produce of the Chatham Cobalt Company, including mis- 
pickely cobalt bloom, smaltine, and dressed smalt ores for market. The works 
hare been quite recently commenced; the supplies, hitherto, having been 
obtained from the Western States, Missouri and Arkansas. 

Some very fine crystals of sulphate of baryta with the vein rock were exhi- 
bited from Cheshire. 

Specimens of the potash feldspar from Greenwich were exhibited. This 
is used very extensively in the State for pottery pui-poses. 

A slab of serpentine fromMilford of a green colour, and containing striieof 
carbonate of lime. This is being worked now for ornamental purposes ; the 
white streaks, however, deteriorate its value, as they appear to be affected by 
the action of the atmosphere. 

New York.. — The mineral produce of this State was very well represented 
From St. Lawrence county several substances of great interest were exhibited. 
The Great Northern Lead Mines sent a good series of lead ore, with specimens 
of fine crystals, dressed ores, residue, &c. Some very fine curious samples of 
galena were sent from Eossie, and also specimens of calcite, or double refracting 
spar, which is extensively used for optical purposes* Some fine large crystals 
of phosphate of lime were exhibited from different places in the country ; and 
some curious samples of galena in calcareous spar intersecting strata of gneiss 
and containing from 8 to 10 per cent, of ore, with specimens of the reduced 
metal, were exhibited by the St. Lawrence Mining Company. 

From Orange County some magnificent specimens of hornblende and of 
scapolite were sent. Also samples of magnetic iron ores of very fine quality, 
yielding from 65 to 60 per cent, of metal. These are smelted at Grreenwood 
and Hudson Eiver furnaces. 

Some fine specimens of crystallized feldspar, associated with zircon, were 
exhibited. [No locality given.] 

Samples from the Sterling Mine at Antwerp, Jefferson county, were exhi- 
bited, consisting of red haematite, containing oligist or specular ore; also 
Bulphate of nickel (millerite) and hydrosilicate of iron (chalcadite). 

Samples of the phosphate of lime, worked extensively for manuring pur- 
poses at Crown Point, in Essex county, were exhibited. These were stated to 
contain 80 per cent, of the phosphate. 

Samples of the magnetic iron ore, mixed with phosphate of Ibne in syenitic 
and gneissoid rocks, used at the Crown Point furnace, were exhibited. 

Specimens were also exhibited of the graphite obtained from the same 
locality. This is very abundant there, but of a coarse quality. 

Some very fine specimens of crystallised sulphate of lime were sent from 
Lockport ; some containing " celestine," and others crystals of sulphur. Samples 
of a gypseous rock were exhibited from Cayuga, containing sulphur interspersed 
throughout the mass. Both districts furnish large supplies for agricultural uses. 

Samples of the mining produce of the Ulster Mining Company were exhi- 
bited, consisting of a large block of galena, and several other specimens of lead 
ore, and fine specimens of crystals of yellow copper. These mines are situate 
in Ulster county, and are now being worked upon a considerable scale. 

An iron series from the furnaces at North-East was exhibited, showing the 
haematite ores, fuel, slags, &c., and metal both cast and wrought. 

A large mass of the iron-ore bed running along the north shore of Lake 
Champlain was sent from Port Henry, at which place it is obtained. This is a 
remarkable ore, being the magnetic oxide with small crystals of phosphate of 
Kme interspersed throughout the mass. Notwithstanding this, the ore is made 
available for furnace purposes, by passing it, after being crushed, through a 
magnetic sieve, which retains the iron oxide, and allows the foreign substances 
to run through. The phosphate of lime obtained is of sufficient value to pay the 
cost of the operation. 

Some fine specimens of marbles from Lake Champlain were exhibited. 
They were obtained from the Chazy limestone beds, and were richly marked 
with fossil shells, chiefly crinoidese, coloured more or less by metallic salts, and 
were sufficiently compact to take and retain a finely polished face. 

These marbles are used extensively for ornamental purposes in New York. 
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New Jersey. — This State contributed as its mineral representatives, a good 
series of the produce of the New Jersey Zinc Company's ores, showing the ores 
in their various stages of preparation, and the oxide of zinc, paints, &c., made from 
them. This interesting and important industry is more fully described at page 53. 

A fine scries was also exhibited by the Trenton Iron Company, consisting 
of samples of the magnetic oxide ore, from their mine at Andover in Sussex 
county, and of the various manufactures from their furnaces at Easton, and from 
their rolling mills at Trenton. 

Specimens of serpentine were exhibited, some containing " hydro-magne- 
site," both fibrous and lamellar, and others containing *^ arragonite." These are 
used economically to some extent in the fabrication of paints, the soluble silica 
being used as the basis of the pigments of the Serpentine Paint Company at 
Springfield, Massachusetts. 

Blocks of very rich magnetic oxide iron ore, from the Tebo mine, Rocka- 
way, were exhibited. 

Pennsylvania. — The mineral resources of this important State were well 
illustrated by the fine and large collection of specimens which were displayed 
in this class. Foremost amongst these was a magnificent collection of lead ores, 
chiefly from the Wheatley Mine, near Phoenixville, which were contributed by Mr. 
C. M. Wheatley. These comprised specimens rarely met with of the chromate, 
molybdate, chromo-molybdate, phosphate, arsenio-phosphate, sulphate and car- 
bonate of lead in splendid crystals, with samples of the galena and dressed ore. 
This mine is one of considerable interest, as it is probably the only one where 
systematic mining operations on any scale are carried out. Some details of the 
mining operations will be foxmd at page 48. 

Some fine specimens of corundum were exhibited from Chester county. 
This has at times been shipped in some quantity to England, where it was a few 
years back sold under the name of ^' Diamond dust,*' and used, when applied 
on leather, as a sharpener for razors. 

Specimens of chrome iron ore were sent from Lancaster county, where the 
ore was formerly mined to a considerable extent in two different localities, 
neither of which is now worked. 

Samples of lead and copper ores were exhibited from Gillysburg in the 
same county. 

Some very beautiful specimens of lead ores, the produce of Warwick mine 
in Berkshire county, were exhibited, consisting of the silicates, carbonate and 
sulphate of lead in fine crystals. 

From Charles county, some unique specimens of rutilc were sent in fine 
bold crystals, geniculated, found in decomposed quartz in a talcose rock, and 
close to the surface. 

A collection of whetstones from Potter county was exhibited. In some the 
stone was more compact and the grain finer than in others, apparently obtained 
from formations below the coal measures. 

A very large and comprehensive series of the products of the Pennsyl- 
vania mines and furnaces, collected for the Association by Dr. C. M. Wetherill 
of Philadelphia, was exhibited in the section allotted to this State. These 
were all of great interest, as exhibiting the rich quality of the ores, haematite 
and magnetic oxide, so abundantly distributed throughout the country. Fine 
specimens were noticed of octahedral magnetic oxide ; of the magnetic oxide, 
associated with zircon and allanite ; and of the pipe haematite ore, micaceous 
ores, &c. Upwards of fifty different furnaces were represented in this coUec- 
tion, all working either with charcoal or anthracite coal. Amongst the latter 
were the extensive works of the Lehigh Crane Iron Company, at Catasauqua ; 
of the Allentown furnaces, of the Glendon furnaces, and of the furnaces of the 
Trenton Iron Company at Easton. These are all large concerns, and are con- 
structed upon a scale and a system quite equal to the best in this country.* 

During ray tour through the iron-making districts in Pennsylvania, I had 
an opportunity of visiting each of these works. 

Samples of coals from all the most important seams in the three great 
anthracite basins — the Schuylkill, the Shamokin, and the Wyoming — were 
exhibited in this collection. In many instances these were accompanied by the 
iron products of the furnaces erected in their respective districts. 

* See page 36. 
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Besides these, there were specimens of other minerals found associated with 
them, as copper ores from several different localities, feldspar from Chester 
county, sulphate of strontia and molybdenite from Eeading, zinc and lead ores 
from Lancaster county. 

Specimens of the slate, quarried at Peach Bottom in York county were 
exhibited as slabs, and also, dressed in different sizes, as roofing slates. 
The texture of the slate was compact and homogeneous throughout; 
the colour good, and of such a fissile character as to split up into very 
fine slates. These were the best slates I had an opportunity of seeing, n 
the States. At present, the demand for roofing-slates is very limited, though 
increasing every year. They are quarried and worked on the banks of the Sus- 
quehanna, about t^n miles above its mouth ; on the Lehigh and the Delaware 
rivers, where they intersect the range of the Blue Mountains, and also in the 
same mountain range in the State of Vermont. Those in the Lehigh and the 
Delaware water-gap I had an opportunity of visiting, and at the latter obtained 
the following particulars of the industry : — ^The quarry, which was being worked 
at an elevation of about 100 feet up the side of the mountain, was opened about 
fifteen years since, but the operations had never been on so extended a scale as 
at the present time. Slabs and slates of various sizes were made to order ; of 
the latter, the following sizes were those usually supplied : — 



14 X 12 at 65 dol 


iars per 1,000. 


12 X 24 at 55 


» 


13 X 22 at 55 


«> 


11 X 22 at 47 


9* 


12 X 20 at 45 


» 


10 X 20 at 89 


>1 


18 X 11 at 89 


»» 


18 X 10 at 81^ 


9» 


18 X 9 at 27 


»> 



16 X 10 at 27 dollars per 1000, 

16 X 9 at 25 „ 

16 X 8 at 20 „ 

14 X 9 at 20 „ 

14 X 8 at I7i 

14 X 7 at 15 „ 

12 X 8 at 18^ „ 

6 X 12 at 10 

6 X 9 at 9 „ 



These were the ordinary sizes and prices ; for large quantities, special contracts 
were usually made. Contracts were also undertaken to supply the slates for 
roofing at per foot superficial ; in this case the rate was at 6 cents per square 
foot without labour, or $4 75 cents per square of 100 feet, labour included. 
Want of means of transportation of their goods has been hitherto one of the 
great obstacles to the successful operations of the slate quarries on these rivers ; 
the only period when they could get their goods to the market being during the 
winter and spring freshets. During the current year, however, a railway running 
through the water-gap will be ready for traffic, which will at all times furnish a 
ready mode of transit to Philadelphia, and thence to all the other Atlantic 
markets. 

The workmen at the slate quarries I found to be nearly all Welchmen. 

Delaware. — ^The only mineral produce of the State of Delaware was 
represented by samples of the feldspar found in N^ewcastle county, of which 
large quantities are consumed for pottery pui'poses. 

Maryland. — The contributions from this State gave good evidence of the 
extent and importance of her mineral wealth, A well-arranged series of the 
products of the Mount Savage Iron Company was exhibited, consisting of the 
ores, chiefly clay carbonates and haematites, the fuel, semi-bituminous coal from 
the Cumberland basin, the slags, cinder pig-metal, and wrought iron, &c. ; 
samples also of the fire-clays, bricks, and coke, were also shown. 

The Patapsco Copper Company exhibited specimens of their copper, cobalt, 
and nickel ores ; the copper ores were the sulphuret, carbonate, and fine speci- 
mens of malachite. Of cobalt there were fine specimens of the hydrous car- 
bonate. A large mass of ore was sent by this Company, chiefly sulphuret of 
copper, with carbonate and silicates in small proportions. 

Some good samples of the common yellow and variegated copper ores 
were sent from the Mineral Hill Mines in Carrol county. 



The Baltimore Copper Company exhibited a good series, consisting of 
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ores, native and foreign, slags, &c., and the metal in its various processes of 
preparation. 

The Carrol and Potomac Mining Company sent specimen? of their copper 
ores, both yellow and variegated sulphurets. 

The chrome iron ores from Anne Anmdel county were represented by 
specimens of the produce of Wood's Pits. The ore was free from impurities, 
and contained both green and violet rhodochrome. 

The Springfield mines, in Carrol county, the old Liberty mines, and the 
Dollyhide copper mines, all in Frederick county, sent samples of their ores. 

Samples of the iron ores, &c., used at the Ashland furnaces, Baltimore 
county, were sent. The series contained the ores, chiefly from Mount Airey 
and IVIineral Hill, fuel, slags, and manufactured produce. 

A smaller series was contributed from the Oregon furnaces, Baltimore 
county : these consisted chiefly of the ores (haematite), and limestones. 

A large block of semi-bituminous coal was exhibited in the yard from the 
Parker vein, George's Creek, in Alleghany county. 

Virginia. — ^The collection furnished by this State contained many interest- 
ing and important specimens, including some rich specimens of gold in quartz 
and gneiss associated with iron pyrites and calcite, which were sent from 
Garnetts, Buckingham county. This is the seat of a considerable mining 
operation, and is reported to be very remunerative to the adventurers. 

Other specimens of native gold were exhibited from Moss mine, in Gooch- 
land county, and from Munro mine, in Stafford county, where it is found 
disseminated through quartz and associated \nth tetradymite. 

From Fanquier county samples of a massive vein of sulphat-e of baryta 
were sent ; and specimens of the same mineral were exhibited from Eldridge's 
mine, in Buckingham county, of a remarkable character, and in large and fine 
crystals, showing the progress of crystalline action under disturbing conditions. 

Copper ores were exhibited from the Friesland mine, Manasses Gap, and 
from Blue Rider, in Orange county. The former consisted of red oxide and of 
native copper ; the latter contained samples of native copper, of the red oxide, 
blue carbonate, and epidote. 

A very large specimen of Dog's-tooth spar (calcite) from Weyer's Cave, in 
Augusta county, was exhibited, where it is obtainable in large quantities. 

Some fine specimens of rutile (oxide of titanium) in quartz, were exhibited 
from Lynchburg, in Campbell county. 

Samples of the cannel coal, worked both on the Big Coal River and the 
Little Coal River, in Kanawha county, and on Coal River, in Boon county, were 
exhibited. There are several veins of this coal, occupying considerable areas 
in Western Virginia, and cropping out on the banks of the rivers tributary to 
and running into the Ohio. They are generaUy of very good quality, and are 
much sought after for gas pui-poses, and also for steam-boat use. Difliiculties 
have hitherto existed in the way of transportation to the various markets, but 
several of the rivers have had their navigation improved, and the intersection of 
the country by railroads has already removed most of the obstacles, and a large 
trade must rapidly spring up. 

North Carolina. — The auriferous beds in this State furnished the principal 
specimens of her mineral treasures. The produce of the auriferous chain 
running from north-east to south-west, through K"orth and South Carolina, was 
well represented. 

From Capp's mine, in Mecklenburg county, were sent specimens of aurife- 
rous pyrites found in compact quartz and in talcose slate. From Cabarus 
county, specimens of gold occuning in quartz and in decomposing feldspathic 
rock were exhibited, with a portion of the amalgam, and of the pure gold. 
From Rutherford county, samples of gold in quartz ; from Carson county, gold 
in quartz also ; and from Montgomery county, specimens of auriferous pyrites 
in talcose slate vein, were exhibited, as also specimens of auriferous pyrites 
occurring in the same veins in Rowan county, at the Gold Hill mines, which 
latter are being worked, it is said, very profitably. 

Specimens of silver lead were exhibited from Washington mine, in 
Davidson county. This was a very fine collection, containing beautiful speci- 
mens of sulphuret, phosphate, carbonate, and sulphate, with native silver in krge 
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proportions. Samples of the silver and the lead were shown, for both of which 
the mine is in successful operation. 

The ores of the K orth Carolina Copper Company were exhibited. These 
chiefly were the produce of Guildford county, where they are worked to some 
extent. The samples of yellow copper were accompanied by samples of the 
veinstone. 

Some large slabs of the flexible sandstone, found near Elkville, were 
exhibited, as dso some curious specimens of pseudo-morphous quartz from 
Rutherford county. Some of the samples contained water in the cavities 
occurring in the mass. 

From Lincoln county specimens of amethystine, of fine colour, and in 
large and perfect crystals, were exhibited ; and from Gaston county specimens 
of the lazulite, which occurs there in large quantities, were shown. 

South Carolina. — This State contributed a large collection of rich speci- 
mens of the gold obtained from the Dorn mines, in Edgefield district. The 
gold is formed in a decomposed quartz vein, in a slate formation, and is worked 
upon a considerable scale, and with very profitable returns. 

Samples of the black oxide of manganese from the same district were 
exhibited. 

Alabama. — From this State but few specimens of minerals were sent. 
Iron ores were sent from Talladega county and from Shelby county. These 
were chiefly haematites, some of them fossiliferous, from the carboniferous series. 

Samples of marbles, both plain and coloured, from Banton county, were 
exhibited. 

Some small blocks of bituminous coals, from St. Clair county, were also sent. 

Tennessee. — The mineral resources of this State were but very inadequately 
represented. 

Some remarkable specimens of copper ores were sent from the Hiwassee 
mines, in Polk county. These exhibited a curious process of decomposition 
they have undergone in the vein. In the upper part peroxide of iron 
existed, immediately below which was a stratum of sulphate of copper, — the 
whole being underlaid by a thick vein of the ordinary yellow sulphuret. These 
mines are worked successftiUy for copper. 

Arkansas. — The collection contributed by this State consisted only of some 
fine specimens of brookite (ox. titanium), in fine crystals, found near Magnet 
Cove, in Hotsprings county, where it exists in great abundance. 

Some splendid crystals of quartz, and specimens of ^^elaeolite" (a feldspar), a 
mineral containing 22 per cent, of alkali (6 of potassa and 16 of soda), easily 
decomposable by acids, were exhibited as the produce of this State. 

Missouri. — The more important mineral productions of this State were 
very fairly represented in Class I. They included a very good collection of the 
ores and products of the Marameng Iron Works, which were contributed by the 
St. Louis and Birmingham Iron Company, comprising samples of ores, fuel, 
days, limestone, slags, and pig and wrought metal, &c. 

The Madison Iron Company exhibited a series of their ores and furnace 
products ; they also sent a large block of the ore from " Pilot Knob," a well- 
known and remarkable deposit about 600 feet high, and having a base nearly 
half a mile in diameter. A large block, of similar dimensions, was exhibited of 
the ore obtained from the " Iron Mountain," another remarkable deposit in this 
State. The ore of the Pilot Knob was the peroxide and magnetic oxide, 
combined, apparently, with argillaceous matter, giving it a slaty fracture and 
character ; that of the Iron Mountain is a haematite, containing silica. The 
Merrimac Iron Company sent a series of ores from Crawford county, and also 
samples of their furnace products. These were specular iron ores. 

Copper ores, carbonates, and pyrites, were sent from some old copper 
mines, not now worked, in Shannon county. Samples of them, dressed, ready 
for market, were also shown. 
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From Mine la Motte samples of lead ores, and of copper, cobalt, and 
nickel ores, were sent. The lead ore was the ordinary sulphuret. The copper, 
cobalt, and nickel ores were moderately rich. They were submitted to a 
partial process, and worked up into a mass as a subsulphuret of the three bases, 
and then sent to market (mostly to Philadelphia) to be separated. 

Specimens of lead ore from Franklin county, and also from St. Francis 
county, were exhibited. These contained some fine crystals of sulphate and of 
carbonate of lead, combined with galena. 

From "Washington county some good samples of galena were sent. 

Specimens of the grey limestone from St. Louis county were exhibited. 
These were compact, and took a good polish ; the colours were also good* 

Cannel coal was exhibited from two localities — C6te sans Dessein, in 
Callaway county, and Arrow Rock, in Saline county. Of that from the latter 
a large block was shown in the yard, and appeared of very good quality. 

l/tah. — A solitary sample of rock-salt represented the mineral produce of 
this-distant territory. 

Wisconsin. — This new State substantiated its claim to a place in Class I 
by two contributions of its mineral produce. — These comprised some lead ores 
of very good quality, but with no locality attached to them, and a mass of 
metallic copper of large size, found near Millwaukie in the drift, fully 250 
miles south from the nearest blown deposit of metallic copper. 

Illinois. — Specimens of the fluor-spar, which exists in this State in great 
abundance, were exhibited, as were also some fine specimens of quartz, con- 
taining rutile. 

Michigan. — ^From this State, which includes the mineral districts of Lake 
Superior, some very interesting specimens were sent. A large block of metallic 
native copper, weighing 6,300 lbs., was sent for exhibition by the State Agri- 
cultural Society. This had a thickness of 24 inches, and on its 4 sides showed 
the marks of the chisel which had separated it from the mass, of which a 
surface equal to 150 tons in weight had been exposed. 

Specimens of native copper in quartz were also exhibited from the Derby 
mine, the Windsor mine, and the Warwick mine. 

The iron ores from Jackson's Mountain, consisting of a slaty peroxide, and 
also of the magnetic oxide, and from the mines worked by the Sharon ton 
Company at the same place, were exhibited. These were of rich quality and 
were accompanied by an illustrative series of ftimace products. 

A private collection, representing the rarer minerals found in the States, 
was exhibited in this department. In this were fine specimens of prehnite with 
copper interspersed through the mass, — analcine — calcite, good crystals — apo- 
phyllite — splendid crystals of native copper in calcite — stilbite--zeolites, &c. 

A collection of agates of large sizes was exhibited. These are found in 
great quantities in the Lake Superior district. In the same district at Ance 
Bay, oil-stones are obtained. These have a good reputation and are supplied 
extensively to the different markets of the Union. The collection contained 
specimens, of various qualities, both fine and coarse grained. 

Ohio. — ^From this State the minerals sent were unimportant, save as repre- 
sentatives of the enormous deposits of coal and iron which are known to exist in 
the State, and which must, ere long, tell their own tale in the industrial future 
of the Western States. The samples of coal were mostly accompanied by the 
iron ores which are found associated with them. These are the usual clay- 
carbonates of the coal measures, apparently rather lean in quality. The coals 
were both bituminous and cannel, and were sent from Venton, Perry, Jackson, 
and Hocking counties. 

Kentucky. — ^This State only contributed samples of the Hawsville bituminous 
coal, which is worked to some extent for steamboat and household purposes, — 
and a fine specimen of gypsum from the celebrated Mammoth Cave* 
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California. — ^A large case was exhibited by Messrs. Adams, containing speci- 
mens of the gold found in upwards of 200 diflferent localities in this State. 
These were all distinctly designated, and in some cases were accompanied by 
massive ingots and bars melted from them. Some fine large lumps of native 
cinnabar, the produce of California, were exhibited. 

The foregdng comprise the principal objects exhibited as the produce of 
the United Staines. Besides these, there were, to a limited extent, specimens of 
the mineral produce of other countries. — ^New Brunswick and Nova Scotia sent 
samples of coils and gypsum. — ^Prom Cuba, copper ores were sent. — From 
Mexico and Clili, some beautiful specimens of silver ores. — ^England contributed 
a very meagrs and unimportant collection. — ^France, a single cabinet, suitable 
rather for edicational than industrial purposes. — Holland, Sweden and Turkey, 
a single article each. — Italy, samples of copper ore; and cinnabar from 
Tuscany ; ani the ZoUverein some good samples of lithographic stones from 
Solenhofen, ind some cabinet specimens of minerals. Some small private 
collections were exhibited which contained many very beautiful and interesting 
specimens both of American and foreign minerals. Tlie collection of tourmalines, 
green and red, exhibited by Professor Shepherd of Newhaven, and in the selection 
sent by Professor Benjamin Silliman, from his private cabinet, the following 
specimens, bo:h for their beauty and rarity, were well worthy of a special 
notice : — 

Pickerimte. — ^A magnesian alum, from Iquiqua in Peru. 
Fluor 'Spir. — ^Very highly modified crystals, from Northern New York. 
Sulphateof Baryta. — Remarkable crystals from Cheshire, Connecticut^ 
Spinel— Yevy large and perfect crystals [4 inches in diameter], from New 

Tork State. 
Quartz.^Ahxge crystal [8 inches in diameter], containing crystals of oxide 

of Itanium. 
Da;holilB. — A hydrous boro-silicate of lime, — very finely crystallized, from 

Coinecticut. 
J^anbvcite. — An anhydrous boro-silicate of lime, from Danbury, 

Connecticut. 
Phlogonte. — A magnesian mica, very fine crystal, 10 inches in diameter. 
Spodurtene. — Unique crystals — ^this mineral contains 5 per cent, of lithia. 
Labradrite. — A large and beautiful slab, finely polished. 
Euphyllte. — A new American mica, recently discovered by Professor 

bUman. 
Clinoch^re. — ^An American chlorite — ^it is bi-axial. 
Tourmane. — Red and green from Paris, Maine — obtained from the same 

loclity as Professor Shepherd's. 
CoZMm&i?.-— Said to be the most perfect and beautiful crystal known— only 

ondarger has hitherto been found. 
EmeraldNickel. — A hydrous carbonate of nickel. This mineral was first 

desdbed by Professor Silliman. 

The colktions sent by Messrs. Clay, and by Dr. Genth, of Philadelphia, 
and by Profeior Spencer Baird of the Smithsonian Institute, Washington, 
afforded much^ratification and information to those interested in the study of 
the rarer mincals. 



Class L — Coals. 

The enonous development of the coal formation on the continent of 
North Americ has been the subject of gi-eat interest to all who have studied 
the political onomy and industrial progress of that great country. Accus- 
tomed as we re grateftilly to acknowledge the important bearing of our coal 
formation upothe commercial progress of our country and upon so many of our 
social enjoymits, we cannot but recognize in the bountiful and widely distri- 
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buted deposits of the New World, the elements of a commercial future^ whose 
prosperity shall be limited only by the measure of judgment and skill wluch are 
brought to bear upon it. 

These coal deposits present features of great importance a^id interest to the 
geologist ; their immense area, varying surface, &c., supplying a constant &Ad 
for the researches of the man of science and for the development of those 
economic applications which have of late years given such value U) the possession 
of mineral fuel. In the distribution of work by Her Majesty'i Commissioners 
all geological portions yvero assigned to Sir C. Lyell, while the economic rela- 
tions of Class I. were at the same time committed to my charge. 1 therefore 
have to refer to Sii' C. Lyell's Report from time to time to fill up such blanks 
as the absence of accompanying geological notice may cause ix my own. In 
regard to the great coal formation of the United States, but few even of the 
American geneml geologists have had better opportunities for olservation than 
Sir C. Lyell. 

In reference, however, to particular deposits, many importait advantages 
have arisen from the special investigations imdertaken either at the cost of 
the State or for private or scientific purposes. I hoped to have been able 
to have availed myself of the recent re-examination of the GreU Eastern Coal 
Field of Pennsylvania, by Professor H. D. Rogers, which hm been looked 
forward to for some time past with great interest, but which, frou the annexed 
communication to me is not likely to be completed before the endof the present 
year- 

'' I am soiTy that I am not ready to comply with your request for 
the result of my observations^ on the coal-fields of Philadebliia. At the 
time of our conversation I confidently anticipated being abb to complete 
my researches in the anthracite basins of Eastern Pennsylvaaii, and even 
to pass across, the wide bituminous coal region of the westen division of 
the State with sufficient deliberation to permit me to make ttost compari- 
sons in detail which form one object of my memoir. But tte topography 
of the Wyoming Basin, upon the minute mapping of which ve w^re then 
just entering, proved to be far more intricate than I had an&cipat^d, and 
demanded so large a share of my time as to cut me off for the season 
from even a visit to the Western Coal Field. I have found tb geological 
structure, too, of the Wyoming Basin far more complex thai I had sup- 
posed, though already somewhat familiar with it. This retaretion of my 
visit has forced me, therefore, to postpone the completion of ly compara- 
tive general sketch of the Pennsylvania and Ohio coal-field to a future 
season." 

I regret the more not having the advantage its contents would have 
afforded me as they relate to those beds which at present supjjr the entire 
demand of the Atlantic States, and upon which, of course, the gjat commer* 
cial and manufacturing interests of the country are centred, "he following 
rough sketch of the coal deposits of the United States wiU give ome idea of 
their magnitude and importance. Their entire area is generally Itken at from 
140,000 to 160,000 square miles, which are occupied by, and institute the, 
three great coal fields, known as: — 1, — the Great Eastern < Alleghany 
2, — ^the Great Western or Indiana and Illinois ; and 3, — the Miiigan. 

K"o. 1. The Great Eastern or Alleghany Coal Field, whic] includes the 
anthracite basin of Eastern Pennsylvania and the bituminous bis of Western 
Pennsylvania and Ohio, occupies nearly one-half of the area, extiding between 
700 and 800 miles in leng-th, and having a mean breadth of 85 lies, and rang* 
ing through the States of Alabama, Georgia, Tennessee, Virgiia, Kentucky, 
Ohio, Maryland, and Pennsylvania, in about the follomng propdions : — 

Square miles. 
Alabama . . . . . . 3,400 



Georgia 

Tenessee 

Virginia 

Kentucky 

Ohio 

Maryland 

Pennsylvania . 



150 

4,800 

21,000 

9,000 

11,900 

6o0 

15,000 

65,300 
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No. 2. The Oreat Western or Indiana and Illinois Coal Field occupies a 
large portion of both those States and is seen also to some extent in Kentucky 
on the one side, and according to Dr. D. D. Owen's Report occupying an extensive 
area both in the States of liCssouri and of Iowa on the south-west. The total 
area is differently given by different geologists — probably 50,000 square miles 
would not be too high an estimate for that portion which has been regularly 
surveyed, of which upwards of 30,000 to 35,000 occur in the State of Illinois ; 
from 7,000 to 8,000 square miles in Indiana, and about 5,000 in Kentucky. 

No. 3. The Michigan Coal Field has not been subjected to the same strict 
examinations as the others, and at present its limits are not so well defined. 
Its proximity to the great metalliferous region of Lake Superior, and its posi- 
tion between the two great lakes, Huron and Michigan, must, sooner or latter, 
attract public attention and obtain for it that careful investigation by which the 
establishment of a mineral industry must be materially influenced. Its area, 
according to the original surveys of Dr. Douglas Houghton, is about 11,000 
square miles. This estimate, according to Taylor, is too high ; he gives it at 
6,000 square miles. 

Notwithstanding the great area of the western coal-fields and the rapid 
growth of cities in their immediate proximity, constituting as it were great 
centres of consumption and seats of manufacturing industry, at present the 
only portions which can come within the limited range of my Report are the 
deposits on the east side of the Alleghanies. They are the only ones really 
of importance to this inquiry, as they furnish nearly the entire supply to the 
whole of the Atlantic States. 

These comprise the three anthracite coal-fields of Eastern Pennsylvania, 
known as the — Southern or Schuylkill, — the Middle or Shamokin, — and the 
Northern or Wyoming, — and the Frostburg or Cumberland Coal Field (semi- 
bituminous), in the State of Maryland. Besides these beds a small outlying 
bed exists in Pennsylvania of semi-bituminous coals, known as the Broad Top, 
which, however, owing to its insulated position, being without any means of 
access, is only available for local purposes ; and some deposits of considerable 
area in Virginia, whose importance is being daily recognised and whose produce 
is gradually finding its way into the markets. The demand at present, how- 
ever, is confined chiefly to gas-making pmi)oses. 

Of the three anthracite beds of Pennsylvania, the Southern or Schuylkill 
is both by situation and magnitude the most important, and furnishes a large 
proportion of the entire supply. It presents great facilities of access, which 
have been made advantageous use of by two canal companies, the Lehigh and 
the SchuylkiU, and by the Reading Railroad, which penetrate far into the interior 
and form the great outlets for its produce. Other railways arc now in progress 
which will not only afford additional facilities of transfer to the Atlantic cities, 
but also open a communication to the lakes, and through them to the western 
markets. 

The history of the coal industry of the United States belongs quite to the 
present generation ; having had no existence anterior to 1820. In that year 
the Lehigh Coal and Navigation Company, (which was originally established so 
far back as 1793 under the title of the Lehigh Coal Mining Company, but 
which, from various causes had never got into eflfective working), sent the 
first fruits of its operations to Philadelphia in the shape of sundry craft loads 
of coal, amounting in the aggregate to 365 tons. This quantity, however, small 
as it was, completely stocked the market, and was with difficulty disposed of in 
the course of the year. The trade increased slowly but regularly, the Lehigh 
Company having the market to themselves until 1825, when the Schulykill Navi- 
gation Company, having completed their works, opened a direct communication 
between the centre of uie coal field and the city of Philadelphia. 

The Lehigh navigation commences at Mauch Chunck, at which place the 
coals are delivered by the different mining companies of that region ; of these 
there are several whose produce finds its way to market through this channel. 
The Lehigh Company are the largest proprietors and furnish one-half of the 
whole supply. The last returns, 1852, give 1,114,231 tons as the gross amount 
sent to market by this coal region. 
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Tons. 


The Company's mines furnished 


. • 510,406 


The Beaver Meadow Mines . . 


46,280 


East Sugar Loaf . . 


12,566 


Spring Mountain . . 


.. 139,627 


Colerain 


.. 37,848 


Hazleton .. * .. 


. . 130,628 


Cranberry 


48,920 


Sugar Loaf 


. . 41,768 


Buck Mountain . , 


,. 104,202 


Wilkesbarre Coal Company . . 


41,990 



1,114,281 



The whole produce descends by the Lehigh Slack-water Navigation Canal 
down to Easton, where it joins the Delaware, a distance of above 50 miles, a 
portion of it finding a market in the districts on the line of the canal. Thence 
a small portion proceeds by the Morris Canal, through the State of iNTew Jersey 
to Jersey city, but the great bulk is brought down the Pennsylvania State Canal 
to Bristol, and thence down the Delaware to Philadelphia, or through the 
Delaware and Raritan Canal to KTew Brunswick, and thence by the Raritan 
River to N'ew York. The distribution of the produce of 1862, 1,114,231 tons, 
was as follows : — 



Consumed on the line of the Lehigh Canal 
Passed into the Morris Canal . . 

Passed into the Delaware Division of the Pennsylvania 
State Canal 



Tons. 
151,654 
180,189 

782,388 

1,114,231 



The following statement of the quantity of coals sent to market from this 
region each year presents a very satisfactory appearance : — 



1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 



Tons. 

365 

1,073 

2,240 

5,823 

9,541 

28,393 

31,280 

32,074 

30,282 

25,110 

41,750 

40,966 

70,000 

123,000 

106,244 

131,250 

148,211 



1887 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 



Tons. 
223,902 
213,615 
221,025 
225,318 
143,037 
272,646 
267,793 
377,002 
429,453 
523,002 
643,973 
680,746 
801,246 
722,622 
989,296 
1,114,281 



The Schuylkill Navigation Company commenced operations in 1825, some 
five years after the Lehigh Coal Company had opened a communication between 
the north-east portion of the coal-field and the Atlantic markets. The canal 
runs direct from the mines in Schuylkill county directly down to the city of Phi- 
ladelphia, a distance of upwards of 100 miles. Here a large portion finds its 
market ; that intended for Ifew York is taken round by the Delaware, the 
Schuylkill joining that river a little below the city, to Borden Town, thence by 
the Dela\vare and Raritan Canal to N'ew Brunswick, and onward by the Raritan 
River to New York. Shipments are made to other seabord cities direct fi-om 
the Delaware. There are several different mines worked by companies or 
private individuals, but all must come through the Schuylkill Nav^tion Com- 
pany, and hence are dependent on it for their mode of transport. Tlie follow-' 
ing statement gives the amount of coal brought to market by this company's 
canal each year since they commenced operations : — 
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Tons. 




Tons. 


1825 


6,500 


1839 


442,608 


1826 


16,767 


1840 


452,291 


1827 


31,860 


1841 


584,692 


1828 


47,284 


1842 


491,602 


1829 


79,973 


1843 


447,058 


1830 


89,984 . 


1844 


398,887 


1831 


81,854 


1845 


268,587 


1832 


209,271 


1846 


3,440 


1833 


252,971 


1847 


222,693 


1834 


226,692 


1848 


436,602 


1835 


339,508 


1849 


489,208 


1836 


432,045 


1850 


288,030 


1837 


528,152 


1851 


579,156 


1838 


433,291 


1852 





In 1841 the Reading Kailroad commenced operations. This road takes a 
course nearly parallel with the canal^ connecting Pottsville, in the heart of 
the coal district^ with Philadelphia, a distance of 95 miles. The coal intended 
for consumption in Philadelphia is carried direct to the city ; that for other 
markets, New York, Boston, &c., is carried by a branch rail to the company's 
wharf at Richmond, on the Delaware, a little above the city, whence it is 
shipped direct to its destined market, either by the Delaware and Raritan canal 
or by long sea. This railway, whose principal support is the coal traffic, has 
very important natural advantages, which have conduced much to the successful 
results attending its operations. On a heavy-carrying traffic, like that of coals, 
the hauling is all one way, and a great loss is, under ordinary circumstances, 
sustained by the trucks having to return, for the greater part, empty ; and by 
the want of employment for the motive-power, which must necessarily be kept 
in action, and which constitutes a considerable item in the working expenses. 
Now the line of the Reading railroad has a descending gradient of about 6 feet 
in the mile throughout the whole of its course, thus a great portion of the actual 
transportation is effected by the mere force of natural gravity, the motive power 
required for the traction of empty trucks back again being found fully sufficient 
to bring the loaded trains down from the mines. In this respect it resembles 
several of our mineral lines in South Wales, though upon a much larger scale. 
The trade carried on by this railroad is very extensive, and shows a very con- 
siderable rate of increase annually, as is seen by the following statement of 
returns since its opening, in 1841 : — 







Tons. 




Tons. 


1841 


• * 


850 


1847 


. . 1,360,681 


1842 




49,902 


1848 


. . 1,216,233 


1848 




230,254 


1849 


1,115,918 


1844 




441,491 


1850 


, 1,428,977 


1845 




820,237 


1851 


., 1,605,084 


1846 




1,238,142 


1852 





The Shamokin, or middle coal-field of Pennsylvania, at present contributes 
but little to the great markets of the country, merely furnishing a supply for 
the consumption of the districts immediately connected with the mines. 
Bounded by the valley of the Susquehanna on the south-west, and by the valley 
of the Lelugh on the north-east, and possessing beds of unusual richness and 
regularity, it offers great inducements for the investment of capital in the deve- 
lopment of its produce, which has only been delayed by the deficiency of 
communication with the great consuming markets. This want will speedily be 
relieved by the railways now in progress, which will give it facilities of trans- 
portation fiiUy equal to those of the Schuylkill or the Wyoming regions. The 
Philadelphia and Sunbury railroad, now nearly completed, runs from Sunburj^, 
at the junction of the two branches of the Susquehanna, through the very heart 
of the coal region. This road is designed to form connections at its eastern 
and western termini with others, which will reach the most desirable markets of 
the country. From Sunbury, its starting point, two new and highly important 
railways diverge : the Great Sunbury and Erie Railroad, and the Baltimore and 
Susquehanna, thus opening up a direct communication with the Atlantic sea- 
board on the one side and the Great Western Lakes on the other. These two 
lines are in a state of active progress, and will no doubt be supported by a large 
mineral traffic, which will be derived principally from this coal*field. 
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Eastward from Sunbury, the Philadelphia and Sunbury Railroad takes its 
course through Shamokin and Mount Carmel to the Mine Hill Extension at 
Ashland, which road intersects the Reading Railroad about 4 miles south of Potts- 
ville, forming thereby a direct line of communication between the lakes and 
Philadelphia. The Philadelphia and Sunbmy railroad^ from Sunbury to Ashland, 
between which two places it traverses continuous coal-beds of excellent quality, is 
about 30 miles in length. At Mount Carmel, 6 miles east of Asliland, where 
mining operations upon a considerable scale are in progress, a branch line of easy 
gradients, some 9 miles in length, is about to be constructed to intersect the 
Catawissa Railroad. This line, with its connection with the Lehigh and Easton 
Railroads, and the l^evi- Jersey Central Railways, will give the Shamokin, or 
Middle Anthracite Coal-fields, ready access to the New York markets, the entire 
distance between Mount Carmel and that city being, by this route, only 130 
miles. 

Thus, in a short period, it is probable that the produce of this middle 
coal region will find its way, either westward, through the Sunbury and Erie 
and the Baltimore and Susquehanna Railroads, or eastward, through the Phila- 
delphia and Reading and the Mauch Chunk, Easton, and New Jersey central 
lines, to the principal markets of the country, and compete successfully for a ftdl 
share of the rapidly-increasing demand. 

The Northern or Wyoming coal-field, is the largest and most compact 
of the three divisions, forming an elongated basin ; the western portion consti^ 
tutes the beautiful valley of Wyoming, through which, for many miles, the 
Susquehanna takes its course, while the eastern portion forms what is known as 
the Lackawanna coal region. This latter, having direct communication with New 
York, furnishes at present the principal supply of mineral produce, the oidy 
natural outlet from the Wyoming district being the Susquehanna river, whose 
waters furnish the means of transportation to a limited tonnage of the produce 
of this as well as of the Shamokin basin. The most important working point in 
the Lackawanna region is Carbondale, situated at its north-east end. The 
mining operations there are carried on chiefly by two large companies, the 
Delaware and Hudson Canal Company and the Pennsylvania Coal Company, 
whose interests, I believe, may now be looked upon as being united under one 
general arrangement. The first communication with the coal-field was opened 
by the first-named company, a railway running from Carbondale to Honesdale, 
and thence by a canal following the course of the Wallkill river, and running 
down from Honesdale to Rondout, on the Hudson river, a distance of 110 
miles. 

Rondout is about 90 iniles from New York, and less than that distance 
from Albany, Troy, and the Great Erie Canal, where good and constant markets 
are always found for the produce: In the Pittston districts large collieries are 
worked by tlie Pennsylvania Coal Company. The produce is conveyed by a 
railroad running from Pittston to Hawley, on the Delaware and Hudson Canal, 
about 44 miles distant from Pittston and 11 miles below Honesdale ; thence the 
coal is carried by canal to Rondout, on the Hudson, and then distributed in the 
same markets as that from Carbondale. The minerals worked by private mdi- 
viduals all pass through the same channel. The Canal Company commenced 
operations in 1829. The following statement gives the amount sent to market 
each year since that date : — 





Tons. 




Tons. 


1829 


7,000 


1841 


192,270 


1830 


43,000 


1842 


205»253 


1831 


54,000 


1843 


227,605 


1832 


84,600 


1844 


251,005 


1833 


111,777 


1845 


273,435 


1834 


43,700 


1846 


320,000 


1885 


90,000 


1847 


388,203 


1836 


103,861 


1848 


437,500 


1837 


115,387 


1849 


454,240 


1838 


78,207 


1850 


550,417 


1839 


122,300 


1851 


795,095 


1840 


148,470 


1852 





The total produce for the past year (1853) of the Wyoming coal-field was 
estimated at 1,000,000 tons, of which about 500,000 pass along the canal to 
Rondout, on the Hudson; about 150,000 tons are sent from Scrantou, vui the 
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Lackawanna railway, to the interior of !N'ew York State and along the lake 
shores, and about 360,000 tons are sent down the Susquehanna. This portion 
I shall again have to allude to. The Lackawanna coal is in great and increasing 
demand for all the river steamboats. The lake-trade, too, is rapidly increasing. 
Indeed, a large increase in the produce of the Wyoming coal-field may be 
looked for on the completion of the line of railway through the Dela- 
ware Water Gap. This will certainly be finished by the summer of 1855 ; and 
as there will, in all probability, be two lines competing for the traffic, the facili- 
ties of transport thus afforded, and the proximity of the coal-field to New York, 
give it better prospects of success than that of either of the other anthracite 
regions. 

In addition to the coal-traffic already enumerated, the Suquehanna, which 
runs through the centre of the Wyoming coal-field, and skirts the south- 
western extremities of the Shamokin and the Sf^huylkill fields, affords means of 
transportation for a considerable tonnage, the principal portion of which is mined 
at Wilkesbarre, in Wyoming valley, and, lower down, at Shamokin and Lykins 
valley. The produce is sent down the river,, and finds a market in the interior 
towns of the State, where it is used for domestic purposes, or for furnace opera- 
tions at Calawissa, Danville, and other places. A small portion finds a market 
in Baltimore. The aggregate amount produced from these sources is given as 
follows : — 





Tons. 




Tons. 


1839 


11,930 


1846 


205,075 


1840 


16.505 


1847 


299,302 


1841 


21,463 


1848 


256.627 


1842 


57,846 


1849 


304,055 


1843 


68,000 


1850 


300,934 


1844 


127.993 


1851 


415,099 


1845 


188,401 







Thus it appears that fully four-fifths of all the coal produced from ihe three 
great anthracite regions of Pennsylvania, the greater part of which finds a 
Hiarket on the Atlantic seaboard, is centred at the head waters of three small 
streams — the Lehigh, the SchuyUiill, and the Lackawanna, — and is more or less 
under the control of the four great companies ; — ^the Eeading Railway, and the 
Schuylkill Navigation Company, working the southern or Schuylkill region ; the 
Lehigh Company, working the Lehigh region ; and the Delaware and Hudson 
Canal Company, in combination with the Pennsylvania Coal Company, working 
tiie Lackawanna region. The first three companies are located at Philadelphia, 
Ae latter at New York. The Philadelphia companies furnish the entire supply 
to their own city first, and then forward the surplus to New York, Boston, and 
the other eastern markets, probably to the amount of three-fourths of the whole 
supply. The Delaware and Hudson companies confine their operations to the 
markets of New York and the Lake districts. 

In order to arrive at a correct estimation of the development and actual 
state of the coal industry of the anthracite regions of Pennsylvania, the fol- 
lowing summary of the produce of the several districts already enumerated is 
given ; this shows the total amount of coal sent to market each year, from the 
beginning of the trade by the Lehigh Navigation in 1820, up to the close of 
1851:— 



Lehigh Navigation Company com- 




Tons. 


menced operations .. .. 1820 


. » 


865 


>» >t >t 1821 




1,073 


■1822 


« , 


2,240 


1823 


. • 


5,823 


1824 


. . 


9,541 


The Schuylkill Navigation Companj 






commenced operations . . .. 1826 


• » 


34,803 


1826 


»^ 


48,047 


1827 


• . 


63.434 


1828 


• • 


77,516 


Delaware and Hudson Canal Com- 






panv commenced operations .. 1829 


, , 


112,083 


18S0 


. • 


174,734 


1831 


• • 


176,820 
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Delaware & Hudson Canal Company 



Reading RailnMid commenced opera* 
tions . • • • 
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Tons. 


1832 


363,871 


issa 


4»7,74S 


1834 


376,6^6 


1835 


560,758 


1836 


684,117 


1837 


862,441 


1888 


725.607 


1839 


797,863 


1840 


841,584 


1841 


942,312 


1842 


. . 1,076,649 


1843 


.. 1,240,710 


1844 


. . 1,596,378 


1845 


.. 1.975.113 


1846 


.. 2,284,650 


1847 


• . 2.914 852 


1848 


.. 3,027,70a 


1840 


.. 3.164,667 


1850 


.. 8,285,980 


1851 


. . 4,;i83,730 



"niift aggregate statement presents a very satisfeu^torj i^pearance as 
during the last ten years from 1841, the first year iu which aU the laig# 
companies were in active operation, to 1861, a regular and largely inoreaseit 
production is shown. In the five years from 1841 to 1846, the annual pro- 
duction increased from 942,312 tons, to 2,284,666, or at the rate of 142 per 
cent. During the succeeding five years, from 1846 to 1861, it increased from 
2,284,666 tons to 4,383,730 tons per annum, or at the rate of 92 per cent. The 
average of the two periods would give an increase equal to 117 per cent, every 
five years. 

This large annual increase in the demand for coal seems hardly to 
have been expected, or, at all events, provided for, by either of the large carry- 
ing companies mentioned, as they have already arrived at their maximum 
capacities, and either they must increase their carrying resources, or other 
channels must be opened by which the surplus can be conveyed to market* 
The Lehigh canal, as I have before stated, runs from Mauch Chunk down U^ 
Easton, at the junction of the Lehigh river with the Delaware* Here it m^eia 
the two canals through which its freight must take its way to market, viz., tlie 
State Canal, which joins the navigable Delaware at Bristol, and the Moirift 
Canal, which traverses the State of New Jersey, debouching on the Hudson dt 
Jersey city. The transport capacity of the former is estimated at 900,000 tons per 
annum, and the maximum amount that the latter canal could convey may be 
taken at 400,000 tons. These two estimates together give a means of tnms- 
port for 1,300,000 tons from the Lehigh district, which it is possible may be 
carried by the Lehigh Navigation Company, at a moderate expenditure for 
additional craft, working expenses, &c. Any freight above that tonnage would 
require an enlargement of their own canal, and also that of one or both of the 
outlets, — the State Canal and the Morris Canal. 

The estimated capacity of the Schuylkill Navigation Company may he 
taken at 800,000 tons, which by a moderate expenditure for additional boatfl^ 
&c., may be increased to 1,000,000 tons, any increase beyond this w<hi14 
require more water, which would necessitate a considerable outlay for the ocm<« 
struction of dams, reservoirs, &c., to provide for a sufficient supply of watet 
during the dry season. By these means an additional power could no doubt be 
obtained. 

The Reading Railroad, with its present rolling stock, is capable of 
carrying 2,000,000 tons, and by increasing its powers by means of additional 
trucks, engines, wharves, stores, &c., it is stated that double that tonnage might 
be carried mthout any derangement to the other regular traffic of the line. 
Additional parallel tracks might also at any time be laid down to meet an 
increase of coal' traffic, each line with its supply of engines, trucks, &c., being 
capable of providing for 2,000,000 of tons. 

The Delaware and Hudson, and the Pennsylvania Coal Company, are both 
limited in their capacities. The mining operations of the first are at Carbon- 
dale, from which a railroad runs to Honesdale, the shipping point on the canal ; 
the estimated capacity of this railroad is given at 650,000 tons. The line ia 
sixteen miles in length, and is what is called a ** gravity road;^ that is, the coal 
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B taified to a certain height i^ an incBnecl |ila»e hj means of aHitta^onarj 
^gme. From the point thus gained the road is constructed for some £srt»&ee 
with a descefnding grade sufficient to move the trucks akmg by their *own fone 
<tf gravity ; then another inclined plane occurs with its stationary pcwrca*, and a 
new descending slope, and so on to the terminus at the shipping port on the 
eanaL Four trucks, of 8^ tons each, are drawn up the inclme at once, and tlie 
average number of turns is 120 per day. 

The Pennsylvania Coal Company's railroad, from Pittston to Hawley, th«r 
shipping port on the same canal, is also a ''gravity road,*' forty-four mfles in 
length, with ten inclined planes on the empty-truck line, and twelve on the 
loaded-truck track, each plane being from 1100 to 2000 feet in length. All are 
worked by stationary power ; three are worked by water power and the others 
by steam. Altogether there are required to work this line forty-eight stationary 
engines of thirty horse-power each. The road, too, is carried in several 
places for great distances on high tressle work, being both expensive and diffi- 
cult to keep in order, and the gradients are very steep, thus preventing any 
great alteration in, or increase to, their present carrying capabilities, which are 
estimated at a maximum of 460,000 tons per annum. 

The aggregate maximum capabilities, therefore, of the present companies 
appear to be, — 

Tods. 
Lehigh Navij^ation Company . . 1,300.000 

Schuylkill Navigation Company . . 1,000,000 
Reading Railroad .. .. 4,000.000 

Delaware and Hudson . . . . 1 ,000,000 



7,300,000 



The gross quantity of coals conveyed by them to market in 1851 was 
(deducting the tonnage sent down the Susquehanna) in round numbers 4,000,000 
tons. Assuming the ratio of increase already given to be sustained, of which 
no reasonable doubt can be entertained, the supply required to meet the 
demand of 1856 will be between 8,000,000 and 9,000,000 tons, for the convey- 
ance of which the existing companies have only capacity for about 7,000,000 
tons. The new lines of railway now in progress will probably be sufficient to 
supply this deficiency in carrying power, but then in another five years provision 
must be made to meet the compound increase which will then, in the ordinary 
course of the trade, have accrued. Such a rate of increase appears to me to be 
likely to be sustained from the following considerations. 

Hitherto the New England States have been selected as the site of diflferent 
manufacturing establishments, and, indeed, as the seats of extensive and import- 
ant industries, principally on account of the large amount of water power they 
contain, and to which it has been found economical to bring the raw material 
to be manufactured. A considerable expenditure is thus occasioned by the 
carriage of the raw materials, the produce of other States (often very distant), 
and by the re-transmission of them when manufactured to their several markets. 
The increased knowledge of the anthracite districts of Pennsylvania, and the 
prospect of increased facilities for working them, and distributing their produce 
both westward and eastward, appears to me likely to affect this state of things. 
The manufacturing industry of the States is generally in a state of rapid pro- 
gression, and, consequently, it becomes the interest of each manufacturer to 
secure for himself such advantages, whether natural or produced, as will enable 
Mm most successfully to compete with others. In such case, in selecting a site, 
proximity to a good coal market would doubtless be considered (ceteris paribus) 
as an object of great importance. Several large manufacturing establishments are 
already in existence, and others are contemplated in districts where the 
exploitations of the few last years have developed advantages, as regards 
natural sources of power, far greater than those possessed by the New England 
States. As competition becomes keener in these markets, these physical 
-conditions affecting industry will become more apparent. Hence it appears to 
me that from this source the demand for coal must greatly increase, and will, 
in fact, keep pace in a great measure with the progress of those branches 
of manufacturing industry in which the United States has, during the present 
generation, been making such rapid strides. 

E2 
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Even in the New England States I am mnch inclined to think that coals 
will ere long^ under a more favourable mode of access^ compete in many localities 
^ as a means of power with that with which nature has so bounti^ly supplied them. 
As domestic fuel^ both there and elsewhere^ coals must find a largely increasing 
consumption^ not more from the superior comfort they furnish^ than from the 
. rapidly decreasing supply of wood in all the populated districts. The applica- 
bility of anthracite fuel for marine engines is now, I believe, fully admitted ; 
and every year, while increasing the area of consumption in the shape of 
additional steam-ships, will tend to remove the doubts as to its suitability which 
have hitherto been obstacles to its use. 

Without attempting to draw any deductions from data so imperfect as that 
which I have been able to obtain, especially in a case like this in which such 
important interests are concerned, it is still impossible to refrain from noticing 
the important connection between fuel, as a source of power, and the development 
of industry generally. Its range is susceptible of extension, and its powers of 
increase, wherever coal is abundant; and in like manner must its range be 
limited and its powers irregular, either when the supply is naturally deficient, 
or when, through inadequate means of transportation, it is unequal to meet the 
requirements of the market. 

Although the coal formation existing in the State of Maryland has been 
roughly estimated as covering an area of 650 square miles, the only portion 
which at present has any economic importance is that lying high up in the valley 
of the Potomac, and known as the Frostburg or Cumberland coal field. It occu- 
pies an area of 160 square miles, having an average length of thirty miles, and 
an average width of five miles. The increasing demand for steam coals has 
latterly given a great stimulus to the coals of this basin, which are of a free- 
burning or semi-bituminous character, and were very highly spoken of by Pro- 
fessor Johnson, in his Report to the United States'. Secretary of the Navy (1844), 
on the evaporative power of coals, &c. The coal is all sent down either by the 
Potomac, by the Chesapeake and Ohio canal, or by the Baltimore and Ohio 
railroad, to Baltimore, a distance of nearly 200 miles. This distance from the 
market occasions a cost of $2 30c. per ton, for carriage, which necessarily mili- 
tates considerably against any very great extension of its markets. Besides 
which it is, like most of the free-burning coals, of rather a soft nature and suffers 
much from being shifted, furnishing after carriage only about forty per cent, of 
solid coal, suitable for the supply of steam-ships. The screenings, or small coal, 
are sold at 60 cents per ton less than the other. There are several mining 
companies in active operation. The failure of one of the largest, the Maryland 
Mining Company, in the early part of 1852, tended to give a check to the trade, 
which although very satisfactory, would probably have shown a still greater 
increase. 

The following statement shows the amount of coals sent to market annually 
from 1845, when the regular trade may be said to have commenced, to 1852. 





Tons. 




Tr>n«. 


1845 


16.000 


1849 


71,699 


1846 


18,393 


1850 


146.645 


1847 


50.259 


1851 


163.855 


1848 


60,289 


1852 


256,000 



Previous to these dates considerable quantities of coals were mined and 
consumed in the line of carriage, but a very small tonnage reached Baltimore, 
until Professor Johnson's Report made knonvn their economic value for steam 
purposes. 

I found it a matter of great difficulty to obtain any reliable informa- 
tion in reference to the coal production of that portion of the Great Alleghany 
coal field, lying west of the Mountain Chain, in the states of Pennsylvania, Ohio, 
and Virginia, as no statistics are kept, and the districts are so widely separated 
that the inhabitants of either scarcely know what operations are being carried 
on beyond their own immeiliate vicinity. Considerable care was taken in col- 
lecting the following information, and the source from which it was obtained 
induces me to believe that it approximates pretty closely to the actual quantity 
which was obtained for market in the year ending December 31st, 1862. 
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Bushels. Tons. 

Western PennsylTania • • 35,000,000 or 1,170,000 

Virginia .. .. 15,000,000 „ 500,000 

Eastern Ohio . . . . 16,000,000 „ 585,000 



Making an aggregate of 66,000,000 „ 2,205,000* 

These coals are all bituminous. 

I could not arrive at any very satisfactory determination as to the relative 
proportions used for the several purposes of manufEu^turing, or domestic con- 
sumption^ and for the use of steam-boats. 

The principal markets besides Pittsburgh and its vicinity are Cincinnati, 
Louisville, St. Louis, and New Orleans. It is also distributed in smaller quan- 
tities at all points upon the Ohio, and also upon the Mississippi, from St. Louis 
to Uew Orleans. All competent authorities agi'ee in estimating the rate of 
increase of consumption at 25 per cent, per annum ; the portion used for 
domestic purposes probably would show the greatest ratio of increase, as wood 
is becoming extremely scarce in many of the districts referred to. 

Samples of coal from Valley Falls in Rhode Island were exhibited in 
Class I., having the character of an altered anthracite, and in fact having very 
much the appearance of a coarse graphite. They were sent by the Blackstone 
Mining Company, whose operations, upon a limited scale, are carried on at 
Valley Falls, about six miles south of Providence, and not more than two miles 
from tide water. The coal does not appear to possess any high economic value 
,for domestic purposes; its difficulty of ignition will always be a barrier, while the 
large per ceutage of ash, which, according to the State Geologist's Report,! it 
contains, lowers its value as fuel for any industrial uses. At the same time the 
mining operations are rendered more costly, owing to the irregularity of the 
beds of coal, occasioned by the disturbed and metamorphased state of the district 
generally. The market for the fuel, which is at present limited both in quantity 
and in range, is susceptible of increase to any extent, should any beds be 
discovered possessing more of those characters of anthracite coal, which is now 
so extensively used in all the Atlantic States. 

The deposit of coal in the oolitic formation which occupies a considerable 
area in the eastern part of Virginia and of North Carolina, was well represented 
in the Exhibition. This offers many points of interest to the geologist, while to 
the industry of those and the neighbouring States, it is daily increasing in im- 
portance. The area occupied by the formation extends in length about fifty 
miles, by an average width of ten to twelve miles west of Richmond in Virginia, 
occurring again at Deep River in North Carolina, and running with some inter- 
ruptions nearly across the entire breadth of the State.T 

In Virginia where this formation has been carefully surveyed, its thickness 
is given at 800 feet; the coal seams being confined to the lower 160 feet. In 
some localities two or three seams are known, but in the basin south of James 
River, these appear to be united into one great bed of from twenty to forty feet 
in thickness. 

The quantity of coal annually sent to market from this basin may be esti- 
mated at 160,000 tons. 

Less is known of the North Carolina deposits, which have not received the 
same attention, their economic value being considerably diminished by the want 
of means of transportation. These, however, will shortly be furnished by the 
completion of the slack-water navigation of Deep River. 



Coals — Gas. — (Class I.) 



The consumption of coals for gas purposes is largely on the increase. On 
the seaboard a large proportion is obtained either direct from Great Britain or 
from the bituminous coal deposits in the British North American Colonies 
In the Atlantic States, south of New York, the oolite coal field of 
Virginia furnishes a portion of the necessary supplies, the remainder being 

* Anthracite coal is sold by the gross ton of 2,240 lbs. ; hiiummou$ coal bj the bushel of 80 lbs. 

1C J. Jackson's Report, 1840. 
Sir a Lyell, On the Coal Field of Eastern yirginia.~(7tfo/. Trans. toI. iii. part 1. 
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generally obtained from this country. In the States west of the Alleghanies^ 
the entire supply is obtained from the nearest coal field. The establishments 
that I visited were those of Boston^ Kewhaven, iKTew York, Philadelphia, Balti- 
more, Cincinnati, and CJhicago. In -every case I met with the greatest atten- 
tion, and every opportunity was readily aflforded me for obtaining the information 
I sought for. The superintendents were perfectly well acquainted with every 
improvement which has recently been made in the working of gas-honses, and 
in many cases I found had adopted them. Owing to the e}q>enses attending 
the transport df the raw materials, and the difficulty in disposing of tl^ 
secondary products, the prices charged for the gas are in general very mtich 
higher than our own. In all cases, however, where I had an opportunity of 
inquiring, I found that a reduction in the selling price had been immediately 
followed by an increased consumption. The common O shaped iron retort . 
was in general use. In one or two establishments, clay retorts had been tried, 
but had not worked so well as the others; these, I am inclined to think, will 
make another trial, especially as the rise in the price of iron makes the difference 
in outlay of more importance. 

The following summary of details of manufacture, in the principal estab- 
lishments visited, I have given separately, rather than in a tabidar form : — 

1. Boston. — Corporation a Joint Stock Company. Aggregate mi^e in 
1853, 180,000,000 cubic ft. ; price to consumer, $2 60c. per 1,000 ft., being a 
reduction during the year of 60c. ; increased consumption very perceptible. 
Public lamps are charged Ic. per hour ; are lighted and cleaned by the Company, 
and average from 2,600 to 2,700 hours a-year. All private consumers are sup- 
plied by meter, either wet or dry; the wet meter principally used. The coals 
used are the Pictou, combined in different proportions at different times, wiA 
the Hillsboro', N.B. (a highly bituminous coal), the Bkckheath cannel, and t^ 
Scotch cannel. All the secondary products meet with a ready sale. 

2. New York. — ^Manhattan Gas Company, Joint Stock Company with 
paid up capital of $1,200,000. — Charter of Incorporation grants the liberty 
of supplying all the city above a certain line (Grand-street) ; the New York Gm 
Company furnishing the exclusive supply to that portion of the city below Grand- 
street. Make in 1862, 209,000,000 tt.; expected to increase to 500,000,000 
in 1863. Present price to consumers, $8 per 1,000 ft., originally (1834) charged 
$7. Each reduction was followed by an increased consumption. The price was 
reduced 26 per cent, in two years, and consumption in consequence very nearly 
doubled. The surplus profit over 10 per cent, on the capital devoted to reduc- 
tion in price : expect to be able to make a further reauction shortly, as the 
consumption is rapidly increasing. Contract for street-lamps at present very 
low and unremunerative, being only $16 per annum for an average consumption 
of 28,000 ft., the Company lighting, &c. As the buildings increase, and the 
streets become covered, this will probably become more remunerative. The 
coals used are all English, one-third Newcastle and two-thirds cannel. Average 
cost, delivered on wharf, $12 per ton. Iron retorts are used, set in the usual 
way, either in fives or sevens ; clay retorts have been tried, but did not stand ; 
three gave out in two months, and one has now been in use ten months. 
Average yield obtained, 9,600 ft. per ton. Secondary products meet with a 
limited sale ; coke at 6^ c. per bushel ; gas liquor contracted for at $800 per 
annum ; coal tar, a sale for, occasionally at 87^0. per barrel ; the lime costs 
4 c. per bushel, the old stuff being taken away and sold at a small price for 
agricultural purposes. The men employed were foreigners, chiefly Irish ; the 
wages paid were, to firemen, $9f = 2Z. Os, 8d. per week; labourers, $1 12c. «= 
4s. 8d!, and mechanics, $2 per day. 

3* Philadelphia. — Municipal Corporation — Capital invested, $1,400,000, 
originally commenced and carried on as a private undertaking, and subse- 
quently purchased by the City ; its direction and general government being 
vested in a board of trustees, by whom it has been carried on since that period. 
I had the advantage of being taken over the old works, and also the magnificent 
erection thefn just being completed for their new establishment by Mr. F, Fraley, 
the President of the Board of Trustees, and by Mr. Cresson, their engineer, under 
whose management the works have reached their present state of prosperilgr and 
efficiency, and under whose superiiiteodeBoe the nefw wopks^iaye^ieeb -enacted. 
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T!!k9^ are remarka^ble^ not more on account of their magnitude than on account 
<^ the combination of engineering skilly with ornamental finish, which Mr. 
C!r^8on has displayed in their arrangement* As I believe we have never ven« 
tu;Fed upon a gasholder of such magnitude in this country,* and as some novelties 
in construction have been introduced with perfect success into this one, I 
obtained through the liberality of Mr. Oesson drawings of the principal pwts 
of his gasholder, with full and descriptive working details, which I have now 
given. 

Description of Gasholder at the Philadelphia Gas Works. — The following are 
the dimensions and working details of the great telescope gasholder at these 
works. It is 160 ft. in diameter, and 90 ft, high, with 12 guide towers built of 
cast iron and stone, in an ornamental form, of which a drawing is given. The 
inner or upper section is 168 ft. 6 in. dianieter and 46 ft. deep, (^20 rows of sheets, 
16 rows of No. 12, 2 rows of No. 11, and 2 rows of No. 10. 

Bottom angle iron, 3" x 3' x ^ ") Cup, No. 10 sheets and butts, 20 in. 
Outer „ 3' x 3' x | ) deep and 6^ wide in the clear. 

24 legs of cast iron, each in five lei^ths. 

Top curb (angle iron), 4' x 4' x |- ; 3 rings of i^ngle iron at equal distanceii^ 
2^ix2ixi- 

48 guide-plates, rivetted to legs with hot rivets 4 x:J. 

Crown^, straight rise of 4 feet to centre. 

Crown-plate, 4 ft. diameter by i in, thick ; 16 rows of sheets; crown-rpwa 
Nos. 8 and 10 ; rest No. 12, except the outer which is No, 11. 

King-post, No. 3, boiler iron, 26 ft. lojag md 30 in diameter ; top ring, 
4" X 4" X I ; bottom ring, 4 x 4" x |. 

Two rings for nut at end of bolt, 4"x 1"; bottom plate, | in. thick. 

All bolts and nuts for crown end of bara, V% 

Crown to be on 7 rings of plate and angle iro*. 

No- 1 plate, 3' x f . No. 2 angle, 8 ' x 3" x |. No. 3 plate, 3 x ^. No. 4 
dcmble angle, T 3x3x |, so arranged as to break joint. No. 5 plate, 4x J* 
No^ e angle, 3 x 3 ' x f. No. 7 plate, 4'' x f . 

All plate-rings secured at the joints with butt plates. 

34 trasses of round and square bar iron, each tru3s having 7 struts. 0& 
1st and 2nd ring, 1^ in. square ; on 3rd ring, 1 in. square ; on 4th (main strnt)^ 
bars of 3''x I"", rivetted at distanees of 1 foot, and blocked apart with |^' washers; 
on 6th and 7th, double struts of 1 in. square bars ; on 6th, double strata «f 
plate ; each leg two bars of 2" x J'', similarly secured with No. 4, (see drawing) 
round iron tension rods of sizes, marked in drawing. 

The crown to be enclosed in a wrought railing 16 in. high ; 2 rails of 1 im 
round iron, and secured to the outer angle iron by 48 stauncheons braced with 
48 s ^^* round rods. 

Lower Section. — 160 ft. diameter, and 46 ft. deep ; sides, 20 rows of sheets 
(17 rows of No. 14; 1 row of No. 11, top row No. 10, bottom row No. 12.) 

Cup, same as upper section ; bottom angle, iron 3''x3"x J^ 

24 rollers and carriages on the cup between the sections. 

24 „ „ „ on guides. 

36 hooks for suspension from the tanks. 

Aggregate make (1862), 232,000,000 ft. ; present price $2 per 1,000 ft. 

Street-lamps charged $20 per annum; average consumption of each, 
28,000 ft ; the city lighting, &c. 

The coaJs used are the oolite from Bichmond, Virginia; the West Penn- 
sylvania coals from Pittsburg ; the Pictou ; and English, from Newcastle and 
"Wigan, in various proportions, giving an average produce of 4 c. feet per lb. of 
coal, llie Richmond coal yields from 3*92 to 4*6 feet per lb. 

The secondary products are not very remunerative ; gas tar is readily sale- 
able at 60c. per barrel of 30 gallons ; the coke meets with a heavy sale at 6c. per 
bushel ; the lime costs 3c. per bushel, and sells readily to the farmer at the 
same price ; the ammonia Uquor is given or thrown away. 

Labourers chiefly Irish and German ; wages average about the same as in 
New York. 

* Since the above was written, I find that the Imperial Chis Company have erected a large 
tdescopic gasholder at Ken nington , 160^ feet wide by 70 in depdi; and I am informed that it is 
intended to construct one at their works at Fulham 250 feet in diameter. — I. W. 
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4. Baltimore. — ^•Joint Stock Company. Annual make about 70,000,000 
cubic feet ; the present price to private consumers is $3 per 1,000 ft., all burnt 
by meter ; supplied without charge by Company : price reduced last year $1 60c. 
per 1,000 ft,, and consumption increased already 33 per cent. Street-lamps 
charged $22^ per annum each, for an average supply for 2,260 hours ; the city 
lighting, cleaning, &c. The coals used are English (Wigan), one-third ; Virginia, * 
two-thirds, giving an average yield of 4 feet of gas per lb. of coal. The Fair- * 
mount coal from Virginia, on recent trial, gave 4*75 feet per lb. Secondary 
products disposed of with difficulty ; coke at 8c. per bushel ; gas tar at $1 per 
hogshead, and the ammonia liquor at $10 per ann. 

Labour performed by Irish ; wages about the same as at New York. 

5. Cincinnati. — ^Private Joint Stock Company ; few shareholders ; paid up 
capital, $1 10,000 ; established 1841. Present annual make about 40,000,000 to 
50,000,000 cubic feet ; price to private consumers, $3 per 1,000ft. ; reduction of 
price not followed by adequate increase of consumption ; a recent reduction of 
15 per cent, only gives an increased consumption of 2 per cent. Street-lamps 
are charged at the rate of $19 28c. per annum eachfor a supply averaging 2,000 
hours ; the city finding labor for lighting, &c. The coals used are Pittsburg 
four-fifths and cannel from Virginia one-fifth ; yielding upon an average 4*2 feet 
of gas per lb. 

Secondary products. — The tar has a ready sale at $2 per barrel; coke sells 
heavily at 5c. per bushel ; ammonia liquor is run off" into river ; lime costs 20 c. 
per bushel ; no sale for it. 

Labourers chiefly foreign, Irish and German ; wages $30 to $46 per month. 

6. Chicago. — Joint Stock Company. Annual make from 20,000,000 to 
26,000,000. Present price to private consumers, $3 50c., with 6 per cent, 
discount. Street-lamps are charged by meter at $2 50c. per 1,000 ft. ; Pitts- 
burg coal only used; average yield, 4 feet per lb. Secondary pro- 
ducts— ^oke meets with a quick sale at 12^. per bushel ; gas tar sold by 
contract at $1 per barrel, and is largely used for roofing purposes. An advance 
will be obtained when present contract expires. Lime costs 26c. per bushel ; no 
sale for it ; gas liquor thrown away. Labourers, chiefly Irish, at wages of about 
$1 per day. 

The following list gives the prices charged fer 1,000 feet in the most 
important cities : — 









S c. 


Philadelphia (Municipal Corporation) 




2 


Pittsburgh .. 






2 10 


Boston 






2 60 


Cincinnati . . 






3 


Louisville • • 






3 


New York .. 






3 


Baltimore 






3 


Cleveland 






3 


Columbus 






3 


Wheeling . . 






3 


Newark 






3 50 


Brooklyn 






3 50 


Chicago 






3 50 


Kichmond . . 






3 50 


Philadelphia (Northern Liberties) 




3 50 


St. Louis . . 


• . 




8 50 


Buffalo 


• • • • 




3 60 


Hartford (Connecticut) 




4 


Newhavcn . . 






4 


Providence ., 






4 


Troy 






4 


Albany 






4 


Nash^Hlle .. 






4 


Charleston . • 






4 


Washington.. 






4 


Mobile 






4 60 


New Orleans 






4 50 


SaTannah . • 






6 


Springfield . . 






6 


Augusta 






7 
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Iron. — (Class I.) 

Iron. — The peculiar geological features of the United States, evidenced by 
the enormous development of its older formations, and the comparatively small 
area occupied by the secondary and tertiary beds, at once indicate the probable 
possession of mineral wealth. And such is the case. The indication has held 
good throughout the country, and each State that from time to time becomes 
important enough to be added to the Federal Union, brings with it a dower not 
more valuable from the surpassing fertility of its surface acres than from the 
hidden riches that lie beneath them. Wisconsin, Iowa, and California have 
already earned a standing in the annals of mineral industry, and the excellent 
Report of Dr. D. Dale Owen has made known to us what may be expected 
from the territories of Minnesota and Nebraska. 

The distribution of the various metallic minerals in the different States 
is somewhat irregular, as may be readily conceived; the rarer metals, as 
gold, being found but in few localities; tin only to a limited extent, in one 
place; lead and copper, which are found generally associated together, and 
occurring to a greater or lesser extent in most of the States, while, happily 
for the country, iron is met with everywhere, in some places forming deposits 
of enormous magnitude, and in others, compensating for its diminished 
Quantity by the richness of its ores. To describe these as fully as they 
deserve — for some of them possess features of peculiar interest, both in a 
geological and mineralogical point of view — or to attempt to show their connexion 
with, and their bearing upon, the great industrial interests of the country, woiild 
lead me beyond the limits of a Report, which I wish to be considered rather as 
representing the present state of the iron industry, than as recording its general 
history or describing the various elements upon which it is based. The impor- 
tance of these points, however, as auxiliary to, and prefacing the principal object 
of the Eeport, renders a brief notice of them perhaps desirable. 

The ores found in the Sta^tes comprise every variety known in Em-ope, save, 
perhaps, that of our own country, the ^^blackband." Those principally used for 
smelting are the magnetic oxides, the haematites, and the clay carbonates of the 
coal measures ; besides these, the ^^ spathic,' ' or " sparry corbonate," and the 
** oligist " or specular iron ore are used, but at present only to a limited extent. 
The magnetic oxides and the haematites are dispersed pretty generally 
throughout the whole extent of the Union, from Maine to Texas, and from the 
Atlantic seaboard to the States of the far west. The clay carbonates are asso- 
ciated with the coal measures lying w est of the Appalachian chain. In general they 
are not so rich as those in our own country, but when mixed with the hydrated 
haematites, which are met with skirting the coal districts, these lean ores are very 
advantageously worked up. They are also found in considerable deposits on 
the Atlantic side of the mountain chain, in Philadelphia, Maryland, Virginia, 
and North Carolina. The spathic ores are not met with to any great extent ; 
they are found in different localities in Connecticut, and in Vermont, and 
when worked in the old method with charcoal and the ordinary cold blast, they 
furnish iron of first-rate quality. The specular iron ores occur in the New 
England States, and in Ne^Y York State to a limited extent ; in the more distant 
States, both of the South and West, — Texas, Arkansas, Missouri, Iowa, and Cali- 
fornia they are reported to be present in great abundance. 

The very general distribution of iron ores throughout tlie Union, and the 
abundance of fuel which the natural forests everywhere readily supplied, gave 
facilities for tlic manufacture of iron, which in the early days of the Industry 
was carried on in various parts of the States, and in many formed the only 
sources from which the inhabitants could obtain their scanty supplies. Possess- 
ing in common with tlic other States both of the ra>v materials, — the ores and 
the fuel, — the New England States, owing to the advanced education and 
general commercial energy of her people, led the way in identifying themselves 
with the new industry, by forming establishments where it was carried out on 
a more extensive scale. Gradually, however, the existence of mineral fuel in 
Pennsylvania gave an advantage to that State which soon showed itself by the 
rapid gTowth of her iron industry. This continued annually to increase, while 
the scarcity of fuel in the New England States rendered them less able to 
meet the increasing demands of the market which they themselves had mp- 
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cipally created. In 1830, anthracite coal was successfully used in smelting 
ores, and when, some few years later, it was shown that the hot blast could be 
as advantageously applied to anthracite as to other furnaces, this State became 
at once the great centre of the industry, and speedily assumed the control 
of the home market. This position she has held up to the present time, and 
must hold it for some years to come, until the iron-making resources of the 
States west of the AUeghanies are sufficiently developed to enable them to 
compete in production with their more advanced neighbours. 

These great resources are as yet but very imperfectly known ; geological 
investigations have long ago made known the existence of beds of fuel to a 
boundless extent, and so disposed as to o£fer natural facilities for working which 
cannot be without their results on the industrial uses to which they are applied. 
With these beds are associated, probably throughout the greater part of their 
area, beds of ironstone similar to that which we find in the coal measures of our 
own country. These give to this region a material advantage over that east 
of the mountain range, where the coal formation is entirely destitute of the ore 
beds which seem to be so bountifully distributed throughout the great bitu- 
minous coal-field on the western side. Thus while the smelting furnace in the 
one district finds a ready supply of both ore and fuel immediately at hand, the 
location of the other has to be determined by calculations based upon the com- 

SLrative cost, and other circumstances attendant upon the transport to the 
mace of the two necessary materials, the fuel and the ores. These points I 
shall have occasion to allude to in the following details of the Industry which I 
have been able to collect, and which will I think tend to show the importance 
of the future prospects of iron-making in the States alluded to. 

The manufacture of iron has hitherto distributed itself on the line of the 
great rivers, which are the natural feeders to the canals by whose medium the 
produce has been conveyed to the consuming districts. Thus we find the chief 
seats of the iron manufacture to be : 

1 - - On the Houseatonic Eiver 

2 - - „ Hudson Eiver. 

3 - - „ Delaware and Lehigh Riveri. 

4 - - „ Schuylkill River. 

5 - - „ Susquehanna River. 

6 - - „ Potomac River. 

7 - - „ Ohio River. 

8 - - 5, Cumberland and Tennessee Rivers. 

These we will take in order. 

let. The Houseatonic is a river of some importance which traverses the 
State of Connecticut, and owing to its water power, furnishes advantageous 
sites for many manufactories. Its banks are covered with an abundant growth 
of timber wood and extensive deposits of haematite are scattered along its shores. 
More recently, the discovery of a large bed of the spathic iron-ore at Roxbury 
and at Munro have added to the mineral resources of the district. Its distance 
from the coal fields of Pennsylvania, however, limited its production to charcoal 
iron, which was of the best quality, and even to this day the Salisbury iron has 
a high celebrity in the market, and is much sought after for various purposes 
for which tenacity is required, such as the manufacture of harpoons, &c. 

The general introduction of anthracite coal for smelting purposes, and the 
coniiequent increase of furnaces in more suitable localities, have, as a matter of 
course, limited the market range for this description of iron. 

The present make of this division cannot be estimated at more than 10,000 
t6ns per annum, which are consumed chiefly in the immediate districts in the 
manmacture of cast-iron railway wheels, malleable iron castings, &c. 

2nd. The Hudson River traverses the State of ^ew York in a line nearly 
parallel with the Houseatonic River. Upon the line of the Hudson, and its 
extension by the S'orthcrn Canal to Lake Champlain, a large and very important 
production of iron, by anthracite coal, is rapidly springing up. 

Here we begin to see the effects produced by the approximation of the two 
elements necessary for a successful iron operation, the ores and the fuel. At 
Rondout, on the Hudson, is the termination of the Delaware and Hudson Canal, 
which, commencing at the northern extremity of the great Wyoming coal-field, 
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brings down the produce of the Lackawanna basin to tide water on the Hudson^ 
a distance of 110 miles. By this route, anthracite coal can be delivered along 
the line of the river at an average rate of $3 60c. per ton. 

Ascending the river northward, we come upon those enormous deposits of 
ore, the rich magnetic oxide, which are traced for miles along the western side 
of Lake Ohamplain. These ores [iron 7179, oxygen 2821, or 31 parts of pro- 
toxide, and 69 of peroxide] which are the richest of all, yielding from 60 to 65 
ST cent, of metal in the fiimace, can be mined and delivered to the coal on the 
udson, at an average cost of $3 per ton. To the eastward of the Hudson, 
Ijring between that river and the Houseatonic, we come upon the extensive 
hematite deposits which I have before mentioned as furnishing the ores for the 
furnaces in that division, — and some 25 to 30 miles below Rondout, the river 
cuts through the first great mountain ridge (metamorphic), which along its whole 
course contams extensive beds of rich primitive ores, containing smdl propor- 
tions of manganese or zinc, and bearing a close resemblance to those of Sweden 
and Norway. 

This combination of circumstances, effected at a comparatively low cost, 
when we consider the physical obstacles in the path of a successful iron operation 
in the Atlantic States, is now beginning to produce its results. Already upon the 
line of the Hudson are 6 large anthracite furnaces, on Lake Champlain 3 more 
are in active operation, although I believe the chief production in that district is 
with charcoal, the ore being made direct into iron in a kind of Catalan forge or 
bloomery. The rich ores of Lake Champlain allow this rough mode to be still 
carried on advantageously, although it requires on an average 4 tons of ore and 
about 300 bushels of charcoal to produce 1 ton of blooms. In the anthracite 
blast furnaces, these ores are said to work up well by themselves, without the 
admixture of any leaner ores, and as may be readily understood, with a less 
consumption of fuel, — ^from 1-8 to 1-5 of coal being sufficient to produce 1 of 
metal. 

These advantages all tend to reduce the cost of anthracite iron-making 
in the Hudson district, which I have every reason to believe can be made on 
tide water at an average of $18 per ton. The quantity made is rapidlv 
increasing, the returns for the current year, 1863-4, T am informed, will 
not be less than 80,000 tons. 

3rd. The Delaware and Lehigh. — The Delaware is the next great river 
south of the Hudson. This takes a somewhat curved line, in a direction from 
north to south, separating the State of New Jersey from Pennsylvania, and 
emptying itself into the Atlantic at Cape May, where it widens out considerably 
and forms Delaware Bay. About 180 miles up the river is situated the city of 
Philadelphia, and at the distance of about 90 miles more is Easton, situated at 
the point of junction of the Lehigh River with the Delaware. The Delaware 
then proceeds northward, cutting through the same mountain ridge as the 
Hudson, and traversing a poor agricultural country, while the Lehigh, branchbg 
out in a south-west direction, leads straight up to the north-east extremity of 
the first great anthracite basin, kno^vn as the " Schuylkill,** in which its head 
waters are found. At a very considerable outlay by the Lehigh Coal and 
Navigation Company, amounting to something like $12,000,000, this river 
has been rendered navigable from Mauch Chunk down to its junction with 
the Delaware at Easton, a distance of 50 miles ; and from Easton, a wat^r 
communication exists with Philadelphia by means of the State canal ; and also 
with New York by means of the Morris canal, which traverses the State of 
New Jersey, and debouches on the Hudson at Jersey city, opposite the city 
of New York, a distance of 110 miles. Another means of water communi- 
cation between the Delaware and the Hudson, is by the Delaware and 
Raritan canal, which, with the other, has been more fully described in reference 
to the Coal Industry, (see page 22). Besides these canals, a railroad had 
been also completed down the line of the Delaware, and two others are now in 
progress up the Lehigh valley. Easton, which lies at the point of water junc- 
tion, is about equi-distant from the anthracite coal-field of Pennsylvania and the 
primitive ore range of New Jersey— say about 40 miles each way — while all 
around the country extensive beds of haematite are met with, which work well in 
the furnaces, and yield about 40 per cent, of metal. 

In this district I had an opportunity of visiting the most extensive and most 
successftil iron«work3 in the United States. With conditions as regards ores and j 
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fuel, from locality even more favourable than those I have just described on the 
Hudson, I think there cannot be a doubt that iron can be made on the Lehigh 
at as cheap a rate as at any other spot in the Atlantic States. 

At the establishment of the Trenton Iron Company at Easton, I found three 
large furnaces in operation, two of them having a diameter of 20 feet, and one 
recently erected with a diameter of 22 feet, giving an average production of 500 
to 600 tons per week. In looking over the working returns of the furnaces, 
all of which were most liberally exposed to me by the managing partner, I found 
some extraordinary runs, amounting to upwards of 240 tons per week from the 
20 feet furnace, and continuing at that rate for several weeks together. The 
furnaces were not running so well when I visited them, owing to the presence 
of a large proportion of zinc in the ores they were then working, which had the 
tendency to check the reduction of the ores by cooling and clogging up the fires. 
The Andover (New Jersey) ores (magnetic oxide), which are largely used by 
this company, have been long celebrated for the superior quality of the iron 
they produce. A large portion of that now made is manufactured into wire 
by the company, at their rolling miUs at Trenton. 

At Whittaker's there are 2 small fiimaces, producing from 200 to 250 tons 
per week. 

Higher up the river are situated the works of the Glendon Iron Com- 
pany. These contain 4 large blast furnaces, which appear to have been built 
in a very substantial and compact manner, and on the most improved system ; 
indeed, the whole of the working arrangements seem to have been devised with 
great skill. In order to economise space in the engine-house, they had placed 
the Weaving cylinders immediately over the steam cylinders of the engine, so 
that the same piston-rods, by a reciprocating movement, worked the two cylinders 
at the same time. Thus not only was space economised, which in this parti- 
cular instance was important, but a considerable saving was effected in friction, 
and also in first outlay. These works produce, on the average, from 500 to 600 
tons per week. 

The next works, on ascending the river, are at Allentown, and are carried 
on by the Allentown Iron Company. Here are 3 large furnaces, producing, 
on the average, from 400 to 500 tons per week. 

At Catasauqua, some 10 or 12 miles higher up, we come to the extensive 
establishment of the Crane Iron Company. Here I found 6 ^imaces in blast, 
3 of which were smaller and of older construction than the other 2, having, 
respectively, diameters of 14 and 18 feet. These were the first furnaces erected 
in the States for the use of anthracite, and took their name from that of Mr. 
Crane, who, in 1837, first successfully applied hot blast to anthracite in iron 
smelting. These furnaces were producing about 600 tons per week. 

One more small furnace, known as " Richard's," producing about 80 tons 
per week, will, I believe, complete the list of blast furnaces in the Lehigh 
district. 

In all those which I visited I found economy of production strictly 
adhered to : the air was heated by the waste gases of the furnace, and in 
most cases tlie whole steam-power, whether for driving the blast or for other 
purposes, was generated in boilers set in the upper part of the furnace, and 
arranged so that the heated gases played round Ihem. 

The aggregate produce of the district may be taken at 110,000 to 120,000 
tons per year ; this will probably be increased, as there are 3 more furnaces of 
the largest class in process of erection. 

On the line of the Morris Canal, at Stanhope, are 3 dilapidated furnaces, 
which were blown out at the time of the depression in the iron-trade. The 
prospects of iron-making, however, have lately become so improved, owing to 
the rise in price and steadiness of the markets, that I was informed arrange- 
ments had been made to rebuild them, which I believe are now being carried 
out. 

At Boonton, New Jersey, on the canal, there is 1 furnace, making about 
5,000 tons per year. 

Owing to the advantageous position of the furnaces on the Lehigh, and 
the scale upon which they are worked, it would appear that the actual cost of 
making iron there would not exceed frorn $14 to $16 per ton. 

4th. The Schuylkill District. — The Schuylkill river takes its rise in the 
south-western extremity of the 1st Great Coal Basin, known by the same name, 
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and, pursuing an eastward course, runs into the Delaware a short distance below 
the city of Philadelphia. For purposes of coal transport, its waters have been, 
at a vast cost, made artificially navigable, and along its banivs runs the Reading 
and Pottsville railroad. Throughout the whole length of the SchuyUdll valley 
large deposits of hcematite ores are found ; these, however, aie not so rich as 
those of the Lehigh ; while the supply of the primitive oxides and carbonaceous 
ores is very scanty. In regard to coals, the t^vo districts have equal advantages, 
both being ip immediate proximity to the supply. The difference in the quidity 
of the ores, and also the different scale on which the smelting establishments 
are carried on, give a decided advantage in manufacturing iron to the Lehigh 
district, the cost per ton in this district averaging fully $20 at the works. T^e 
following details of making iron on the Schuylkill are thus given by S. J. Reeves, 
one of the most extensive ironmasters, in a communication to the Committee 
of Ironmasters: — 



2f tons of ore delivered nt furnace, at g2 Oc. 


$ c. 
.. 5 33 


2} tons of coal do. do. at 3 25 


.. 7 31 


1 ton of limestone do. nt 75 


.. 75 



13 39 
Labor . . . • . . . . ..20 

Interest on capital, wear and tear, superintend- 
ence, &c. .. .. .. .. 4 11 



Total ..17 50 

This estimate was drawn up in 1850, since which period prices both for materials 
as well as labour have risen folly 25 per cent. 

Upon this river there are in operation 18 blast furnaces using anthracite 
coal ; these furnaces are of smaller capacity than those on the Lehigh — ^their 
total production may be taken at 100,000 tons per annum. Besiaes these, 
several small charcoal furnaces may be seen in operation, relics of a past iron 
age still struggling on, until one by one their fires wane away never again to be 
lighted within the radius of coal transport. Beyond its circle, scattered far and 
wide throughout the State, these charcoal furnaces are carried on to some extent, 
and although contributing but little to the gross amount of iron made, still 
support the character of the American iron by the very excellent article that 
some which I visited were turning out. 

5th. The Susauehanna. — ^This river, another of the great parallel rivers 
running from the highlands of the interior down to the ocean, is of considerable 
length, and takes a southern course, until it debouches, just below Ha\Te-de- 
Grace, on the upper extremity of Chesapeake Bay. In one portion of its course 
it skirts for many miles the south-western extremities of the 1st and 2nd coal- 
fields, the " Shamokin" and the "Schuylkill," while higher up it is divided into 
two branches, the Northern and the AVestern, the latter of which traverses the 
very centre of the 3rd, the great " Wyoming " basin. Along its banks large 
deposits of iron-ores are met with, and artificial modes of transport, in the shape 
of canals and railroads, render both those and the coals available for industrial 
purposes. It offers, thus, very great advantages in the manufacture of iron 
which, there is no doubt, can be made in this district at a price averaging from 
$16 to $18 per ton ; and in some of the most favourable cases, where the 
furnaces are in immediate proximity to the ore and fuel, it can probably be made 
at $2 to $3 per ton less. 

The iron industry of the Susquelianna is in a very prosperous state, and its 
great resources are being rapidly developed. The production of iron is already 
very considerable ; not less than 120,000 tons will l>e made during the present 
year (1853-4), the greater part of which finds a ready market west of the 
AUeghanies. 

It would appear from these statements that Pennsylvania furnishes, in 
round numbers, one half of the whole production of iron in the Union. 
Within the three dL=«tricts just described — the Delaware and Lehigh, the 
Schuylkill, and the Susquehanna— are comprised all the principal works whose 
produce finds its way into the markets of the countr5\ The other works are 
pretty generally dispersed throughout the different counties in the States, 
as out of the 62 counties into which the State is divided no less than 46 



Digitized by 



Google 



38 



Profetaor Wilson's Special Report, 



actually contained iron works (1851), and of the remaining 17, 9 abound in 
iron-ore and coal, so that only 8 of the counties can be regarded as not suited 
to the manufacture of iron. The following are the 10 counties containing the 
largest number of works respectively : — 



Berks 


.. 41 


Lancaster . . 


.. 30 


Clarion 


.. 80 


Huntingdon 


.. 28 


Blair 


.. 27 


Chester 


.. 26 


Venanffo . . 
Columbia . . 


.. 21 


.. 20 


Center 


.. 20 


Armstrong. . 


.. 18 



Total . . 260 * 

These counties represent at present nearly the whole of the iron industry 
of this State, but according to the opinion of some of those most competent to 
form an opinion, the greatest seat of the manufacture is destined to be in 
the north-western portion of the State, at the head waters of the west branch of 
the Susquehanna, the Sinnemahoning and the Alleghany rivers, a district em- 
bracing some of the counties now containing no iron works. This is probably 
the most elevated tract of country in the State ; at present the streams are all 
small and only navigable in one direction for short distances, and by shallow 
craft, and that only during a brief portion of the year. The roads are few and 
very bad. The whole of this tract of country is covered with a dense growth 
of very heavy timber, and is underlaid by numerous seams of bituminous ccal, 
iron ore, and limestone, being in fact the north-eastern extremity of the Great 
Alleghany coal field. The larger portions of the minerals lie above the water 
level, and are so nearly horizontal in their stratification as to require no steam 
power to bring them to the surface, nor to pump out the water. Its natural 
advantages however are so great that few localities offer superior inducements 
for the outlay of capital. 

The entire number of the furnaces and of bloomeries in the State (1850*1) 
was 304, which were worked as follows : 



Blast furnaces using anthracite 

bituminous coal 



Bloomorirs 



coke 

charcoal, hot blast j 
,, cold blast I 



57 
7 
4 

86 

145 

6 



Capacity. 



304 



221,400 

12,600 

12,000 

180,706 

173,654 

600 



Actual 

make in 

1860. 



81,351 
3.900 

42,555 

70,727 

280 



560,959 I l»8,81dt 



6th. The Potomac. — This is the next of the great rivers taking its course 
some 60 to 100 miles south of the Susquehanna, and running into Chesapeake 
Bay about midway from the ocean. In this district is included the production of 
Virginia and Maryland. The district is abundantly supplied with ores, chief! v 
haematites of good quality — charcoal, however, is the fuel chiefly used, although 
the increasing means of communication with the Cumberland coal field, and also 
with the anthracite basins of the Susquehanna, have given great advantages in 
the way of fuel to those furnaces placed wthin reach of the lines of transport. 
This will have the effect of inducing the erection of new furnaces to meet the 
increasing demand in localities where coal can be obtained, as under the present 
conditions of the market, it is not likely that the make of charcoal iron can any 
longer successfully compete with it. At present the cost of coal iron in this 
district may be taken at an average of S20 per ton, while charcoal iron cannot 
be made at less than $25 to $30 per ton. The gross production of iron of this 
region may be estimated at 126,000 tons, of which Maryland returns about 
100,000, and Virginia about 26,000 tons. 



* See Appendix A. 



t For full details see Appendix B, C, D, E, F, G, and I. 
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From a Report recently published of the industrial resources of the State of 
Maryland, the following list has been taken, in reference to the production of 
iron, of the number, location, and capacity of all the blast fiimaces in the State. 
Many of these were idle for several years, owing to the depression in the trade, 
the great improvement in prices and the increasing demand for iron, have sent 
them aU into blast again. 





Locality. 


Capacity. 








Tons. 


Iiooaooming 


1 


Alleghany county 


3000 


Mount Savage . • 


2 


»> 9> 


6000 


Lena . . 




J> >> 


1500 


Anticham 




Washington . . 


2500 


Green Spring . . 
Blue Ridge 




>f »' 


1000 




Frederick county 


3000 


Catoctin 




»> »» 


1500 


Elba .. 




Howard county 


1500 


Muirkirk 




Ann Arundel county . . 


2000 


Curtis Creek 




»> >» 


2000 


Patuxent 


2 


»» i» • • 


4000 


Elk-ridge 




>» i» • • 


2000 


Nasaongo 
Ashland 




Worcester county 


1500 




Baltimore county 


7000 


Oregon 




1» ti 


4000 


Gunpowder 
Harford 




» J* 


2500 




Harford county 


1500 


La Grange 




>i >» 


1000 


Sarah.. 




M »> 


IdOO 


Havre-de«Grace« . 




$> >• • • 


5000 


Prinoipio 




Cecil county . . 


2000 


Maryland 




Baltimore city 


2500 


Laurel 




*> >• 


2500 


Chesapeake 




5» J» • • 


2500 


Cedar Point 




>» >J • • 


5000 


Locust Grove 


31 


>» 5> 


2000 




70,600 



7th. The OhiOy and the Cumberland and Ti^nnc^^ee.-^I have placed these two 
divisions together, as in neither was lable to obtain any satisfactory information as 
to the detaUs and present condition of their iron industry. Abeady the demands 
of western markets are being supplied by western production, which from the best 
estimates I could obtain, cannot be taken at less than 150,000 tons for the past 
year. But these are early days to give an opinion upon the iron-making 
capabilities of the Western States. Their wants may be readily measured by 
their population, increasing not more rapidly in numbers than advancing in 
civilization, — ^with all those demands both in home comforts and manufactuiing 
necessities, amongst which iron in its various applications, occupies such a pro- 
minent position. Their capabilities are still only partially developed, but enough 
is known to show the bounteous manner in which nature has dispersed her mineral 
stores throughout these States. The enormous area occupied by the Great 
Appalachian coal field, secures the possession of an illimitable supply of fuel, 
wnUe the well-defined existence of beds of clay iron ore associated with the coal 
measures in almost every spot, places the raw material under conditions most 
advantageous to the manufacturer. These, however, have hardly yet been 
rendered fully available to iron making — charcoal as fuel and the haematite ores, 
which are found on the outskirts of the coal field, being the sources from which 
the principal portion of the iron is now produced. Thus at present the cost of 
making cannot be less than §20 per ton. 

In the upper part of the Ohio, in the Pittsbmg district, more progress has 
been made, the furnaces are being worked with raw bituminous coal and with 
the clay carbonates mixed with haematites. These bemg obtained close at hand, 
and limestone being found in the immediate vicinity, the expenses of production 
are considerably lessened, and without referring to the present state of iron 
making in this region, which has to overcome aU those smaller obstacles which 
present themselves in establishing new methods of manufacture in a new district, 
I have no reason to doubt that when they become firmly established, iron will 
be made in this region at a rate below that of any other portion of the Union ; — 
while the distance from the seaboard, averaging 1^000 miles, effectually places 
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it beyond the reach of foreign competition, and leaves it without opposition to 
supply the demands of the western markets. 

Besides the production of these eight principal iron districts, which I have 
enumerated, a large quantity is made in widely dispersed localities, with char* 
coal as fuel, in small blast furnaces, or in the primitive forges or bloomeries. 
These it is difficult to obtain any very accurate information about, either as 
regards their number, locality, or production. From what 1 could learn from 
those best acquainted with the subject, and most competent to give me au 
opinion, I am inclined to believe that we may safely estimate that about 100,000 
tons were produced from these sources during the current year. 

If these estimates are correctly formed, we may take the entire production 
of the States for the year (1853-4), as follows : 

Tons. 

In the Houseatonic RiTcr distiict . . 10,000 

Hudson River „ .. 80,000 

Lehigh and Delaware district . . 120,000 

SchuyUcill „ ,. 100,000 

Susquehanna „ .. 120,000 

Potomac „ .. 125,000 

Ohio and Tennessee ,, .. 150,000 

In other districts „ .. 100,000 



Total . . 805,000 

This shows a large increase upon the make of the preceding year (1852-3), 
which did not exceed 500,000 tons. Indeed it has now reached the same returns 
that it presented before the depression which commenced in 1847-8, and reached 
its maximum in 1850. The production in that year, as given in the Census 
returns, is probably estimated considerably too high, as we find from the Report 
of the Statistical Committee of the Ironmasters' Convention, that the entire 
make in the State of Pennsylvania for that year was 198,813 tons, whereas the 
Census returns give it at 285,703 tons, a difference in excess of 86,890 tons, in 
one State only. 

The gross amount of iron produced in the several States of the Union for 
that year is thus given : 

Ton«>. 

Maine . . . . 1 ,484 

New Hampshire . . 200 

Vermont .. .. 3/200 

Massachusetts .. .. 12^87 

Connecticut . . . . 13,420 

New York .. .. 23,022 

New Jersey . . . . 24,031 

Pennsylvania . . . . 285,702 

Maryland .. .. 43,641 

Virginia .. .. 22,163 

North Caioliua . . . . 400 

Geoi^a . . . . 900 

Alabama . . . . 522 

Tennessee .. .. 30,420 

Kentucky .. .. 24,245 

Ohio .. .. .. 52,658 

Michigan . . . . 660 

Indiana . . L850 

Illinois .. .. 2.700 

Missouri .. .. 19,250 

Wisconsin .. .. 1,000 



Total .. 540,755 



The number of hands employed is given at 20,298, and the market value 
of the produce is estimated at S12,489,077. 

'Ihe following statement of the ironworks built in the United States in each 
l)eriod of ten years previous to 1 840, and in each year since that date, — -with 
the failures that took place in each of the last ten years respectively, will give a 
sufficiently accurate idea of the condition of the industry since its earliest 
dat<?. 
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That portion of the tabular statement which relates to the period prior to 
the year 1840 is chiefly of historical interest. It shows a very singular increase 
in the number of the works. The course of circumstances influencing the 
industry is also clearly indicated. The. great impetus given to the business 
about the year 1840 may be attributed to the discovery, two years before, of 
the successful application of anthracite coal for iron-making purposes. Certain 
fiscal changes in 1842 produced the curious result of twenty new furnaces 
erected and twenty failures. The number of new works then steadily increases 
and the number of failures as steadily decreases until in 1846 they stand 
respectively at fifty-three new works built and four failures. Other circuiji- 
stances, commercial as well as fiscal, then appear to have exercised a depressing 
influence on the trade, as in 1847 we find the failures nearly balancing the 
number of new works erected ; this depression increasing, produced a material 
effect on the trade, as in the tliree following years we find that forty new fur- 
naces were erected while no less than 100 works were closed during the same 
period. It is worthy of remark that the greater proportion of these were furnaces 
using charcoal. 

In the early days of iron-making referred to in the table, we were 
accustomed to import American iron into this country. During the ten 
years from 1740 to 1750 the imports averaged 2,300 tons per annum; this 
quantity increased gradually for the next twenty years, until in 1770 they 
reached 7,525 tons, being rather more than one-sixth of the entire quantity of 
all kinds of iron imported into England at that time. 

As the country settled down after successfully asserting its independence, 
and the works of industry were resumed, we find a great advance was made in 
iron making. In 1810 the number of furnaces iu the Union was 153, giving a 
production of 54,000 tons per annum. From 1810 to 1820 but little progress 
was made, the trade being in a very depressed state. In 1828 the production 
had reached 130,000 tons, having been rather more than doubled in the 
eighteen years. In 1829 it is given at 142,000 tons, showing an increase in 
one year of nearly 10 per cent. In 1830 it was 165,000 tons, an increase of 
about 16 per cent. In 1831 it was 191,000 tons ; and in 1832 it reached 
200,000 tons ; thus showing an increase of 70,000 tons, or 55 per cent, in the 
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four years since 1828. In 1840 the census returns give the gross production 
at 286,903 tons ; however, according to the Report of the Committee of the 
Home League in New York, it was estimated at 347,700 tons. The mean of 
the two would probably give the safest estimate ; this would be 316,000 tons, 
or an increase equal to upwards of 50 per cent, in the eight years. In 1842 
many of the works were closed, and the production fell to about 226,000 tons. 
In 1846 the gross production was estimated by the Secretary to the Treasury 
at 766,000 tons, having been trebled in four years ; and in the following year 
it appears to have reached its maximum amount, not less than 800,000 tons 
being the furnace returns for that year. In 1848, 1849, and also in 1860, from 
the causes already alluded to, a regular decrease is shown, since which period the 
trade has again revived, a regular increased annual production has been exhi- 
bited, and the returns of the past year present the satisfactory appearance of a 
rapidly increasing production, already exceeding that at which the trade had 
arrived previous to its late depression. 

Taking the present production of pig-iron at 800,000 tons, about one half 
of it is consumed for castings, and the remaining portion remains to be con- 
verted into wrought-iron, at a loss in waste, &c., of about one-third.* 

This for practical purposes reduces the total or available production, 
about 130,000 tons and leaves, in round numbers, 700,000 tons, to meet a con- 
sumption of not less than 1,200,000 tons. This deficiency must be supplied by 
the produce of other countries. 

The number of establishments for the conversion of pig into wrought-iron 
in the United States is given in the Treasury Returns at 422. They are dis- 
tributed as follows : — 
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New York 
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.. 63 
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North Carolina 
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Alabama 
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Tennessee 
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Kentucky 
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Ohio .. 




.. 11 


Indiana 




8 


Missouri 




2 



Total . . 422 

These establishments have an invested capital of between $14,000,000 and 
$16,000,000 and give direct employment to upwards of 13,000 workmen. The 
total amount manufactured in the States may be taken at 600,000 tons per 
annum. In general the wrought iron works are carried on as a distinct busi- 
ness from the manufacture of pig-iron. The only establishments in the United 
States which combine the whole process of smelting and puddling are : 

First, — The Trenton Iron Company, whose blast furnaces are situated at 
Easton, and rolling-mills at Trenton, both in New Jersey ; annually making 
about 20,000 tons of rails, bars, and wire. 

Second, — Fuller and Lord, on the Morris Canal, at Boonton, New Jersey ; 
annual make, about 5,000 tons in nails and spikes. 



^0. 

23 38 

..731 

Labour, per ton . . . . . . .,150 

Interest, wear and tear, and general expenses . . 3 31 



* lA tons of pig iron, at $17 50 c. 
2| tons of coal, at $3 25 e. 



To which 25 per cent, extra expenditure must be added. 
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Third, — ^Beeves, Buck, and Company, at Phcepixville, Philadelphia ; annual 
make, about 15,000 tons in rails. 

Fourth,— Reeves, Abbott, and Co., at Safe Harbour, Pennsylvania ; annual 
make, about 15,000 tons in rails. 

Fifth, — ^The Montour Iron Company, Danville, Pennsylvania ; annual make, 
about 12,000 tons in rails. 

Sixth, — ^The Mount Savage Iron Company, Maryland ; annual make, about 
5,000 tons in rails. 

The principal cause of this separation in the two branches of the iron 
manufacture is due, probably, to the inadequacy of capital required to carry on 
the combined processes of smelting and puddling. The successful operations of 
the establishments enumerated and the present prosperity and prospects of the 
iron trade constitute great inducements for combining the two processes, 
which I am inclined to think will rapidly follow upon the accumulation of capital 
by those already embarked in the trade. 

EoUing-mills, for plate and bar-iron, are met with throughout the States 
in which iron is produced. 

In Massachusetts this branch of the trade is carried on to a considerable 
extent, the consumption being principally in the manufacture of cut nails. 
The chief seats of this industry are, Bridgewater, Wareham, Taunton, and Fall 
River ; and the aggregate annual make cannot be less than 60,000 tons. 

At Boston there are two rolling-mills upon a large scale. The East 
Boston works make bars, rods, &c., and the South Boston works confine their 
manufacture to rails. The management and details of the South Boston 
Mills were excellent, and the whole of the working arrangements were carried 
on in a manner fully equal to any that I have visited in this country. I ought 
to bear the same testimony also in regard to the arrangements of the rolling- 
mill at Fall River. 

In Kew York State, Troy is the chief seat of the wrought-iron works, 
where upwards of 20,000 tons are annually consumed in the manufacture of 
bars, rails, spikes, and horse-shoes. The latter are made by an ingeniously 
contrived machine by which the heavy manual labour is entirely avoided, and 
a more regular make secured. Upwards of 2,000 tons of machine-made horse- 
shoes are turned out every year in the United States. 

In New Jersey the largest works are at Trenton, belonging to the Trenton 
Iron Company. This may be looked upon as the leading establishment of the 
United States, not only in regard to its production, but also in regard to its 
working arrangements. About 20,000 tons of iron are consumed annually in 
the manufacture of rails, chairs, and wire; the latter forms an important 
portion of their trade. At Boonton, about 5,000 tons per annum are converted 
into cut nails ; and at Bridgeton, another establishment turns out about the 
same quantity. 

In Pennsylvania the establishments for the conversion of cast into wrought 
iron are numerous. In 1850 their number and description are thus given : — 





Number 
of workf . 


Number 
of firet. 


Puddling 
fomacet. 


Capacity. 


Charcoal forges 
Rolling mills . . 


121 
79 


402 

• • 


436 


50-250 
174-400* 



The capacity being calculated at the rate of 125 tons per annum to each forge 
fire, and 400 tons per annum to each puddling furnace. 

The charcoal forges are all upon a small scale, and their produce finds a ready 
sale, being much sought after for rolling boiler plate and other iron. At one of 
the country rolling nulls which I visited I found them using charcoal blooms, for 



* See Appendix G, H, O^ P. 
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which they had paid at the rate of $40 per ton.^ The blooms were first worked 
up in a puddling furnace and then tilted, after which they were again heated 
and rolled out into plates of the required dimensions. The cost of puddling 
and tilting was estimated at $10 per ton, and about the same amount was 
expended in the rolling process. The plates were selling for $80 per ton. 

Charcoal boiler plate fetches a higher price, and is always guaranteed by the 
maker, as, owing sometimes to an imperfect process of reduction in the forge, a 
small portion of the fuel is left mixed up with the metal, and remains even after 
it has passed the puddling furnace and the tilt hammer. To detect the flaw in 
the iron when rolled out requires great care on the part of the foreman, who 
carefully notices, after it has left the rollers, whether the surface cools equally 
all over ; if any black spots appear, they show that the plate is imperfect and 
contains cavities in which carbonaceous matter is usually found. The spots are 
then marked, and the plate laid aside. In the hands of the engineer they again 
undergo an examination ; the practice of the boiler-makers being to rule them 
off in one-inch squares, and then test each square with the hammer, the expenses 
attending any unsoundness falling upon the maker. 

Some of the rolling-mills are upon a considerable scale ; those most worthy 
of notice are at Phoenixville, Safe Harbour, Danville, and Pittsburg. Bars^ 
rods, and plate and sheet iron, form the principal part of the manufacture ; 
rails are rolled at some eight or ten of the establishments ; one or two roll 
angle irons of various sizes, and about thirty are engaged in the manufacture 
of cut nails.f This latter forms an important branch of the industry in this State, 
about 606 machines being employed in it. Each machine produces on an average 
1,000 kegs of 100 lbs. each per annum, making in the aggregate 606,000 kegs, 
or 30,300 tons per year. 

At Baltimore, and at Richmond, in Virginia, there are large establishments 
with a considerable production of wrought iron ; and in the West, at Wheeling, 
Cincinnati, and St. Louis, several establishments on an important scale already 
exist, and appear likely to be considerably increased in order to meet the in- 
creasing requirements of the great Western markets. 

A process, patented by James Renton in 1851, for making wrought iron 
direct from the ore, is being carried out upon a commercial scale at Cincinnati, 
in Ohio, and at Newark, in New Jersey. At the former place, where the works 
were idle for repairs and alterations, I had an opportunity of seeing the furnaces, 
&c., in process of construction, and at Newark I found them in full operation. 
At this latter place the working returns that were furnished to me were certainly 
very satisfactory. The operation, I believe, although several times attempted 
in this country, has never been successful. 

The furnace was of a peculiar construction, resembling in shape an ordinary 
puddling furnace, at the extremity of which a chamber of the following dimen- 
sions, — 10 feet high by 6 feet broad, and 7 inches wide, — was built-up in fire 
bricks, forming, in fact, a kind of large verticle muffle or retort ; this was entirely 
surrounded on the sides by the flue or chimney of the furnace. When in opera- 
tion this muffle, or retort, is filled with a charge of ore and coal, both finely broken, 
and carefully mked up together in the proportion of about 20 to 25 per cent, 
of coal to 75 to 80 per cent, of ore. The muflle in question held a charge of 
12 cwt. The heated gases from the furnace playing round it raise the tem- 
perature of its contents sufficiently to induce combustion of the carbonaceous 
matter, which is carried on slowly at the expense of the oxygen of the ore. 
When the ore is sufficiently deoxydised, it is discharged from the bottom of 
the muffle as required into the '* welding furnace," where the heat is considerably 
increased, and the iron is readily worked up into balls, and thence taken to 
the hammer in the usual way. 

The iron by this process cannot be said to be puddled, as the ore never 
melts, but, having first been deoxidised in a close chamber, is simply welded 
together in what the patentee terms "an ore-welding furnace." He appears to 
consider that the great merit of the process lies in the use of the closed cham- 
ber, in which the iron is perfectly protected from the wasting effect of the 

^ The ton of iron is always the gross ton of 2240 lbs. ; — except hloomt tand puddled bars^ which 
are bought and sold by the " Ankony," or double gross ton of 2464 lbs. ; and nails, which are sold 
by the net ton of 2000 lbs. 

f See Appendix H, P. 
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flame and gases of the furnace during the process of reduction, which would 
other>vise, as they always do, oxidize and slag the ores ;^the probable reason 
why all attempts have failed to work the ores in open chambers. The tem- 
perature at which the deoxidizing action is carried on is not high enough to 
cause the iron to combine either with the carbon of the fuel, or with any of the 
impurities, as silica, phosphorus, &c., which are always found in common cast iron. 
The balls were drawn from the " welding furnace " for tilting every half- 
hour, their size depending upon the quality and yield of the ores that were 
being used. When I visited the works, a moderately rich haematite, yielding 
about 36 per cent, of metal was being used, and the baUs weighed about 80 lbs. 
each. The average yield they obtained, I was informed, was 45 per cent., 
and the weight of their balls 100 lbs. The cost of a ton of blooms made at 
these works was given as follows : — 

2 J tons of ore at S4 

1^ tons of coal for furnace 

Coal for reduction chamber 

Coal for engine 

Welding and working . . . . * . 

Tilting, %l 50c,; labour, $3 

$29 63 c. 

Without criticising these figures, which, perhaps, were given as referring to 
the most favourable conditions of the manufacture, and which, of course, will 
vary with diflTerent circumstances, I think that we must admit that Mr. Renton 
has done much in carrying into commercial operation a process which practically 
does make wrought iron directly from the ore. The operation was compara- 
tively upon an insignificant scale it is true, and the quantity made certainly was 
but small ; but if the principle is correct, both as regards produce and cost, the 
capacity of the furnaces could probably be increased, and, at all events, they 
could be multiplied to any extent. The principal obstacle appeared to me to 
exist in the difficulty of balling the iron in the welding furnace without getting 
some imperfectly decomposed ore mixed up with it, which necessitated extra 
labour with the hammer. Probably a little longer experience may suggest 
some mode of meeting this difficulty.* 

So far as I could learn, this constituted the only novelty in the process of 
making iron in the United States. The successful result of Mr. Detmold's 
experiments in obtaining iron from the residuum (chiefly franklinite) of his zinc 
furnaces, can hardly, from their limited sphere, affect the great interests of the 
iron industry, though the ability and skill with which they were devised entitle 
him to merit as the inventor of a new process. 

In the smelting funiaces (anthracite) the practice of economising fuel 
by the application of the waste gases to raise the temperature of the blast, 
and also to generate the steam power necessary for the works, is earned out 
to a far greater extent than with us, and certainly merits a passing acknow- 
ledgment. 

A very important labour-saving machine too I noticed in general use in 
most of the rolling mills I had an opportunity of visiting, in the shape of a 
*' rotary squeezer.'' This is fully as effective and much quicker in its operation 
than either the old hammer or the lever squeezer, termed the ''alligator " in 
Wales ; at the same time by its rotary action it ^ves the labour of turning the 
ball during the operation. The machine, though simple in construction, is 
necessarily made very heavy and strong to withstand the strain while at work. 
The accompanying sketch will show its more prominent points. 

• A great desire evidently exists in the States to manufacture wrought iron directly from the 
ores. Another establishment, of some magnitude, is now bein"; erected at Motthaven, near New 
York, for carrying out a process of reduction (Harvey's patent) similar in principle to Renton's. 
In this the ore (magnetic oxide) is mixed with a certain proportion of charcoal — both in coarse 
powder — and then placed on inclined shelves or trays (steatite), in a suitable chamber immediately 
connected with a welding or balling furnace. A fire at the base of the chamber heats the mixture 
sufficiently to induce ignition, and the iiame playing over the face of the trays, assists the reduction 
of the ore, which is tlien removed on to the welding-hearth and balled in the usual manner. Four 
{\miace8 are being erected, capable of turning out five tons per day each.— I. W, 
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Fig. 1. Fig. 2. 





Fig. 1 gives a vertical section, and Fig. 2 an horizontal section of the 
machine. 

a a tty represent a fixed circular case in cast iron, made very strong, and 
with ribhed or fluted sides, surrounding a stout vertical-ribbed roller, b b, which 
is fixed on to the shaft and pinion, 6", b\ by which it is driven at high veloci- 
ties. The ball, c, is introduced into the " squeezer" at d, and being rapidly 
carried round under an increasing (eccentric) pressure, is delivered from the 
machine at e. The cap or top, /, is made to move vertically, so as by its 
weight to accomplish the upsetting of the blooms ere they pass round. 

The invention is due to Mr. Burden, but has been subject to many close 
imitations which have quite recently occupied the courts of law in the State of 
New York. When the machine first appeared a doubt was raised as to its capa- 
bility to squeeze the ball vertically, the rotary pressure being horizontal. Prac- 
tically this is of little importance, as when the balls are drawn as nearly as pos- 
sible the same size, the top which is moveable, and slides up and down, exerts a 
pressure sufficient for the purpose. At the Fall River Mills, I saw in operation 
a '^ rotary squeezer" (Winslow's patent), applying the same principle in a ver- 
tical instead of a horizontal direction. In this case a spring hammer was attached 
at the side which struck the ball at the end as it was passed through the squeezer. 

The only other point of interest in connexion with this industry which 
I have to notice is the method of utilising the slags of iron furnaces which was 
illustrated by Dr. W. William Smith of Philadelphia in the K^ew York Exhi- 
bition, in Class XXVII, where a collection of bottles, slabs, bricks, and other 
articles, run direct from the reducing furnace, were exhibited. The finish and 
appearance of the various articles would justify the expectation that the process, 
if applicable to the slags of coal furnaces generally, would be of great industrial 
importance. The price was about 4 c. per cubic foot for slabs. 

At present the United States is mainly dependant upon this country for 
its supply of steel. This circumstance is due entirely to the infancy and the 
undeveloped condition of its iron industry, inasmuch as the American iron is 
in itself well adapted for conversion into steel, while in this country we are 
obliged to import our supply of steel iron from the north of Europe. The con- 
sumption of steel in the States has increased largely in the last ten years, and 
with the returning prosperity of the iron interests we find the establishments for 
the manufacture of steel increasing likewise. In 1840, the Treasury returns gave 
the importation of foreign steel at 44,506 cwt., and in 1850, at 127,517 cwt. 

The manufacture of steel is principally carried on in Pennsylvania; 
Philadelphia being the seat of the manufacture in the east, and Pittsburg in 
the west. At Philadelphia there are eight establishments in operation, making 
annually from 3,000, to 3,500 tons ; at Pittsburg tliere are eleven converting 
furnaces of an average capacity of 25 tons, of these nine are used for converting 
steel for common blister coach springs and plough steel, and two are used for 
the purpose of manufacturing cast-steel, only one establishment of which exists 
at Pittsburg, working 19 melting-pots, and producing about 500 tons per 
annum. At Wheeling, Virginia, a single furnace is worked, which has about the 
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same capacity as those at Pittsburg. The produce finds a ready market at the 
following prices : — 

Warranted cast steel 
Extra ditto 
Machinery ditto . . 
Plough slab ditto . . 
Double shear steal 
Single ditto 
German ditto 
Sykes' blister ditto 
Common ditto 
Coach-spring ditto 
Saw steel 
Shovel steel 

All sizes under f ths, and above 2 inches square, are charged extra. 

In the State of New Jersey, at Jersey city, the Adirondac steel works have 
resumed operations, and are now in full progress. Specimens of the manufac- 
ture of this Company were exhibited in 1861, and received the award of a prize 
medal from the jury of Class I. The Adirondac iron contains small proportions 
of titanium and manganese, and is found to be particularly suited for the manu- 
facture of steel. About one-third to two-thirds of this iron is used mixed 
with the remaining proportions of New Jersey anthracite iron. These works 
were producing when I visited them at the rate of about 600 tons per annum, 
and preparations were in progress for increasing the number of their melting- 
pots. The manufacture has an immediate sale at prices varying from 10 to 15 
cents per pound, according to quality, &c. 

BVom the foregoing statements it appears that the production of iron and 
steel in the United States falls short of the consumption, and that in order to 
supply the demand, the produce of other countries has to be imported to a very 
large extent. In regard to the latter article, no cause exists why the home 
manufacture should not be increased until it is equal to the entire supply. The 
American iron is well suited for conversion into steel, and the capital required 
for carrying out the process is not so large as that required in other branches of 
the iron industry. 

In the general manufacture of iron, however, the case is different; the 
demand has increased in a ratio far beyond the ratio of production. The con- 
sumption of cast and wrought iron in the United States at the two periods, 
1840 and 1850, is thus given :— 





1840. 


1850. 


Make of cast iron 
Cast iron imported 
Wrought ditto ditto 


Tons. 
286,903 

5,515 

75,851 


Tons. 
564,755 

74,874 

366,640 




367,769 


1,006,269 



Thus while the home production only doubled itself in the period of ten 
years, the increase in the quantity imported to meet the consumption was nearly 
sixfold during the same period. 

At the present time circumstances are particularly favourable for develop- 
ing the home production of the States, and we find that it has made a gigantic 
stride in the past year, rising from about 500,000 to 800,000 tons. This has 
been occasioned chiefly by the great rise in the price of iron in tlie English 
markets, for they virtually rule the markets in the Atlantic States of America. 
As long as the price of English iron prevents its importation into the Union 
under $20 per ton for pigs, and English bar-iron under $50 per ton, the 
home manufacture can compete profitably with it in the markets, and the 
iron industry of the States will continue to flourish. Any fall of price in the 
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English iron that would bring down the price in the American markets lower 
than the sum quoted, would immediately check their home production, and again 
throw them upon our markets for their supplies. The difference in price between 
the two markets, inclusive of all charges for freight, commission, insurance, 
duties, &c., may be taken at 80 per cent. ; thus in round numbers pig iron sell- 
ing at Liverpool at 4:5s. to 50^., would cost $20 at New York. 

In a recent Report from the Secretary of the Treasury, which was referred 
to the Committee on Finance, the average annual price of iron in the English 
and American markets respectively for the ten years ending 1853, is given as 
follows : 

» c. 

Average of merchants' bar iron at Liverpool . . . . 31 78 

„ „ at New York .. .. 56 52^ 

„ „ at Pittsburg . . . . 55 45| 

Ditto of best refined iron at Liverpool . . . . 47 64i 

„ „ at New York . . , 74 50 

Ditto of railroad iron in Wales . . . . . . 34 51 

„ „ in New York . . . . . . 42 20 

Ditto of pig-iron in Glasgow . . . . . . 13 21 

„ „ in New York . . . . . . 26 76 

„ in Pittsburg . . . . . . 26 57 

The production of iron for the past year 1853-4, exceeds that of any former 
year, and appears to approximate pretty closely upon the total capacity of the 
furnaces at present in blast. The stimulus the trade has received from the 
increasing demand for its produce has already produced some disturbance in the 
supply of labour, and caused a rise of from 20 to 26 per cent, in its market 
value. How far labour could be obtained in force sufficient to sustain in the 
various operations connected with iron making, as mining, quarrying, furnace 
work, &c., an increase in production in a ratio equal to the increase in consump- 
tion, remains to be tried. If it could be done at all, it could only be effected, I 
think, by the payment of a much higher rate of remuneration than that at pre- 
sent paid. 

In these operations very little skilled labour is needed, while the muscular 
labour of the immigrant finds an equally remunerative, and at the same time a 
more congenial employment in developing the surface riches of the mighty West. 
Thitherward the great mass of immigrant labour moves, and this is only likely 
to be diverted from its course by the temptation of such a rate of wages as will 
materially increase the cost of their produce. At the present time a very small 
number of the men employed in the iron works are native Americans, the great 
proportion is either Irish or German ; indeed these two countries appear to 
furnish throughout the States, the subordinate labour in all the various branches 
of Industry. 



Lead. — (Class I.) 

Notwithstanding the existence of lead ores has been identified in nearly 
every State in the Union, and mining operations have been carried out in most 
to a greater or lesser extent, it appears that up to the present time the States 
are dependent upon the lead-producing countries of Europe for the largest 
portion of their supply. This arises probably from two causes : 1st, the greater 
inducements offered to labour in the development of those more important 
branches of productive industry, the cultivation of the surface, as well as the 
operations connected with the mining of coals and iron ; and, 2nd, the absence 
of that experience so necessary to guide and direct the operations, and the 
general insufficiency of capital to carry out effectively those mechanical 
arrangements upon which success in mining so frequently depends. 

In respect to this particular mineral, so far as I could learn, the mining 
operations are confined everywhere to mere surface -working, save at Phoenix- 
ville, in Pennsylvania, and at one small mine at Arkansas. At Phoenixville, 
the mines under the able direction of Mr. C. M. Wheatlo}' are carried on 
perfectly upon the Cornish system, Mr. Wheatley havij^::^^ availed himself to 
the fullest extent, not only of the experience of our mining practices, but 
also of the practical skill of our men. The captains, as well as most of the 
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miners, are from Cornwall ; and in the office of the works, in which I waa 
pleased to see well-arranged cabinets containing duplicate specimens of the 
beautiful ores he exhibited in Class I, I recognised a draughtsman and surveyor 
whose work was well known in the mapping-room of the Museum of Practical 
Geology in Jermyn-street. 

These mines are situate in Chester county, near where the Pickering creek 
joins the Schuylkill river. According to Professor H. D. Roger's Report, these 
veins belong to a group of lead and copper-bearing lodes of a very interesting 
character, forming a metalliferous zone which ranges in a general east and west 
direction across the Schuylkill river, near the lower stretches of the Perkiomen 
and Pickering creeks, in Montgomery and Chester counties, and bids fair to 
constitute, at no very distant day, a productive and important mineral region. 

The individual veins of this rather numerous group are remarkable through- 
out for their general mutual parallelism. The workings commenced only three 
years ago upon the Wheatley vein ; now there are two others in successful ope- 
ration — the Charleston, which runs parallel to it, at a distance of about half a 
mile westward ; and the Brookdale, which appears to be merely an extension of 
the Wheatly lode. It lies almost in a direct line with it, not deviating, in fact, the 
amount of half a degree in the entire distance between them, which is but little 
short of a mile. This view is also confirmed by the correspondence in the dip 
of the two veins, and also by the close agreement, amounting almost to identity, 
between the vein-stones and ores of the respective lodes. Mr. Wheatley, the 
managing partner, was good enough to accompany me in my visit to the mines, 
and to point out to me the many difficulties he had to overcome before he had 
arrived at the present successful state of the operations. So convinced was he 
of the advantage of following the vein below the level commanded by his 
present engine-power, that he was about to erect a 300 horse-power pumping- 
engine midway between the Brookdale and Wheatley shafts, so as effectually to 
relieve the mine from any influx of water that might find its way into the lower 
levels. He also took me to see a copper mine which he was just commencing 
operations upon, and which certainly, as far as surface indications can be relied 
on, appeared likely to sustain the character he has acquired by his successful 
direction of the Wheatley lead-mines. 

The ores of these mines, as well as most of the lead-ores throughout the 
States, contain silver in varying proportions. At present, no process of sepa- 
rating the two metals has been attempted, owing to an idea that it was only 
profitable when the ores were very rich in silver. I am inclined to think, how- 
ever, that a commencement will shortly be made to desilverize the lead by 
Pattinson's process, which could be advantageously applied to the greater part 
of these ores, and the practical mode of working, which I had an opportunity of 
making known to several gentlemen connected with this industry. 

The annual amount of the lead-produce of the States may be taken at from 
18,000 to 20,000 tons, which is supplied by the following States : Illinois, 
Wisconsin, Missouri, Arkansas, Virginia, Pennsylvania, and New York, in about 
the following proportions : — 

From Galena and the Upper Mississippi, which would include the produce 
of the two first-named States, the quantity sent to market was, in 



1841 






452,814 pigs 


of 32 to the ton of 2240 lbs. 


1842 






447,859 




1843 






561,321 




1844 






624,601 




?845 






778,460 




1846 






733,264 




1847 






771,679 




1848 






675,902 




1849 






625,914 




1850 






568,807 




1851 






472,630 




1852 






881,161 
The first six 


months shows an 


1853 






increase of 1 7,3 19 upon March, 


• • 


. • * 


April, May, 


June, July, August 315,984 








Corresponding months last year 298,665 



17,819 

H 
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The mode of oecorrenee of the lead-lodes m the Galena district is so 
remarkable that I thought it desirable to visit the mines, but on arriving at 
Cihicago I found that the railway communicatimi extended no further tium 
Bockford, leaving nearly 100 miles to be performed by coach, whidi the time 
at my disposal would not permit. 

Professor Hall, of Albany, who is well acquainted with the district, describes 
them as occurring in the silurian limestone, to which he gives a thickness ef BO 
to 80 feet. This rock, which is of a porous character, is travereed by fissures 
having a generally north-east and south-west direction, while others cross these at 
nearly a right angle. The galena is found in these fissures in somewhat variable 
quantities, those having the most nearly north aini south directions proving gene- 
r ally to be the richest lodes. The ore occurs with calcareous spar, aid mixed with 
or surrounded by clay in the fissures, and is rarely, if ever founds either attached 
to the waJl-rock or penetrating it. The limestone below tlie proper lead-bearing 
rock is a thin bedded mass, with cooitinuous open fissures. In following tlie 
lead-bearing fissures downwarfls, they are found not to penetrate the rock 
below, tuid the vein either thins out abruptly or spreads horiaontally between 
the kuuinae of the subjacent rock. In some places the metalliferous rock HOiy 
be traced underlying strata of a thin-bedded argillaceous eharsicter, with Aaiey 
partings, and nearly free from joints. This rock is designated the ^^ cap-rock'' 
by the miners, and the lead-oa?e is said always to terminate abruptly yrbea it 
reaches this point. The mines which have been worked are chiefly in tiie 
exposed surface <^ the metalliferous rock, and have never been carried to any 
extent beneath where it is covered with the ^' cap-rock." 

A few years ago the mines of the Lower Mississippi, Missouri, and Arkansas, 
gave a larger yield, now they return only from 1,000 to 2,000 tons per year, wifli 
a decreasing ratio of production. All from the upper and lower mines is melted 
on the spot. The great decrease in the lead-produce of these two districts may 
be traced principally to the following causes: 1st. Previous to 1846 these 
mineral districts were in the hands of the United States Government, who 
permitted, and indeed encousaged, people to go ^^ prospecting," as it is called^ 
for minerals, and then let- them the lands under very jBavourable conditioBS ; 
and every year new enterprises started, and fredi mines were opened* At ihat 
time the lands were sold to private individuals, who, of course, purchased with 
tiiem their rights to minerals, and refused to recognise the system of individual 
enterprise, which had before been encouraged by the Executive* Henoe a 
gradual fallipg off is seen in the returns from these districts. 2nd. The greater 
inducements offered by the newly-discovered riches of Oalifomia, where 'At 
value of the ores and the mode of w^M'king them were more in accordance with 
the habits of the miners, drd. The failures in working for ore below tbe 
water-level in small veins, and want 4)f suffident power to drain then efibctmsfiy 
and economically^ and also of a more correct knowledge of the gediogy of the 
lead-hearing strata. Although svich decrease is shown in Hie prodictioD, Ae 
jprice of lead has been steadily increasing. In 1847, on the levee «t Galena^ 
the rate was $3 60c., while, during 1852, the article readily cowmwwdfld $4 lOc 
per pig. 

From Yiiginia the supply is on the increase, m } 851-52 it was shout 8M 
tons; in 1862-63 it amounted to upwards of 1,200 tons. 

From Pennsylvania the present annual supply may be taken at 1,600 tons^ 
and with an annual increase ; and from the Ulster County Mine, in if ew York 
State, about the sanoe amount is obtained. 

The following statement gives the quantity of lead imported into the 
United States from foreign countries for the three years ending May 1^ 
1863:— 
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From April 
1850-1. 


From April 
1851.2. 


From April 
1852-3. 




Tons. 


Tons. 


Tons. 


From Ekigland 


7,576 


5,882 


6,on 


„ France* 


4,623 


4,209 


5,749 


,^ Spaia.. 


6,631 


6>,146 


6,563 


„ Germauj * . . 


1,057 


1,332 


2,391 


„ Trieste 


133 


• • 


• • 


„ Palermo 


12 


• • 


* • 


„ Smyrna • . 


18 


'• 


•• 




20,050 


17^69 


20,780 



In the industrial applications of lead, the only new process which I met with 
was in the manufacture of shot. This was carried out in the following manner. 
The huilding, of the height of an ordinary house, was arranged so that a 
cylinder or large shaft in iron or wood should connect the upper story where 
the melting-furnace and dropping-pan were fixed, with the lower story in 
which the water receiving-tub was placed. This cylinder or pipe constituted 
the air-shaft, and communicated at the bottom with a blower driven by steam 
power. When in operation the metal was melted at the top in the usual way, 
and dropping down this shaft encountered a powerful blast of cold air being 
driven up it, the divided metal or shot finally falling into the water-receiver 
at the base. The advantages of this over the ordinary method of making 
shot, show themselves in two or three points. In the first place, the 
expense of building a high tower is avoided, the effect obtained by letting the 
molten lead fall through a long column of air in a quiescent state, is equally 
secured by its descent through a shorter column driven rapidly in an opposing 
direction. The saving in the power required to lift tiie lead to the lesser height 
win go far towards furnishing the power required to drive the blast. In the 
practical part, I was informed a very decided advantage was shown over the 
ordinary method. In dropping lead from a high tower, it is necessary to keep 
the lead at as low a temperature as possible, consistent with its fluidity or capa- 
bility of being poured, in order to counteract the tendency which the shot [the 
divided metal] has to burst, while falling at a high velocity, owing to the 
unequal resistance of the air, and thus become useless except as metaL 

In the old method a considerable proportion of waste shot is thus incurred, 
and in dropping large sizes, a greater or less proportion of smaller sizes are 
always made, and indeed, a certain quantity falls of so small a size, as to be fit 
only to be melted up again. By this new method, the metal is dropped at a 
higher temperature, its fluidity enables it to drop more rapidly, and the falling 
shot are cooled so rapidly and so equally by the blast, that no loss is sustainea 
by bursting, and each dropping made varies but in a small proportion from the 
sizes worked for. 

The process was invented in 1848 by David Smith, of the firm of 
T. 0. Leroy & Co., of N"ew York, who commenced the manufacture of shot 
in 1849, and have carried it on successfully up to the present time, having made 
and sold upwards of 6,000 tons in that period. The process is patented in the 
United States, and also in this country. 

At the works of MesOTS. Tatham at New York and at Philadelphia, lead 
pipes of various sizes are made by hydraulic pressure on a very extensive 
scale. 



* Mott of the lead entered from France is actuallj the produce of Spain, having been taken 
from that country to France for the purpose of having the silver extracted from it. 
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Copper. — (Class I.) 

The copper industry of the United States is in a more advanced state than 
the lead, although at present the requirements of the country are supplied from 
other sources in a greater proportion than from their own. Copper ores, how- 
ever, are met with in most of the States which are traversed hy the great moun- 
tain ranges of the first and second chain, and in the north-west of the State of 
Michigan along the shore lines of likke Superior, the large deposits of metallic 
copper are met with, which have afforded such a field for speculation and dis- 
cussion to the mineralogist as well as to the geologist. 

The quantity of copper consumed annually in the United States may be 
taken at between 8,000 and 9,000 tons, of which about 1,800 tons are the pro- 
duce of the different States of the Union. Of this quantity about five-sixths 
are obtained from the Lake Superior district, and the remaining one-sixth from 
the various copper-producing States, from which ores were exhibited in Class I. 

The States which afford most promise of large copper returns are, — 
Missouri, Tennessee, Maryland, North Carolina, Pennsylvania, and Connecticut. 
The information I was able to obtain in reference to their present condition and 
yield, may be briefly given as follows : — 

Missouri, yield uncertain, works nowhere far advanced, probably many of 
the old ones abandoned ; in the Marramac district, a small yield and mixed with 
iron pyrites. 

Tennessee mines, not worked to any extent, very uncertain at present, 

Maryland, DoUyhide mine, reported on very favourably by Dr. Jackson ; 
amount of ore raised small. 

North Carolina, favourable reports upon recently opened mines, fine samples 
have been sent to market. 

Pennsylvania, new mines opened in West Pennsylvania ; no returns but 
good prospects, the same in Chester county. East Pennsylvania. 

Connecticut, ores good and rich. 

The yield of the Lake Superior district is about 1,500 tons per annum, 
produced by the following mines in the proportions given : — 





Tons. 








Cliff Mine, gross yield 


. 1,000 


averaging 


60 per 


cent of metaL 


Minnesota „ 


600 


99 


70 


>9 


North-west „ 


100 


79 


76 


99 


North-western „ 


40 


>» 


50 


99 


North American 


. 200 


99 


65 


99 


Copper Falls „ 


50 


99 


60 


99 


National „ 


50 


99 


60 


99 


Various other small mines, 










say 


• 200 


99 


55 


99 



The copper imported into the United States from foreign countries comes 
in, both in the shape of ores and in a manufactured state, as bars, ingots, 
cakes, &c. 

Of the former, about 7,000 tons were imported during the past year, 
[1862-3], giving an average yield of 30 per cent., or about 2,000 tons of metal ; 
and the quantity of the latter for the same period is given at 4,800 tons. Of 
this amount, about 3,000 to 3,600 tons are supplied by this country ; but as 
the sheet copper which forms a large portion of the trade is admitted free of 
duty, the Custom House returns may not be very accurate. The remaining 
portion is obtained from South America. 

Thus the sources and yield of the copper supply to the United States 
are — 

Tons. 
From the reduction of native ores . . • • • • 300 

From the native copper deposits of Lake Superior district . • 1,600 
From the reduction of foreign ores . . . . . . 2,000 

Imported as metal . . . . . . . . • • 4,800 

Total .. .. .. 8,600 

Of this quantity, about 7,000 tons are consumed by the rolling mills, and 
distributed over the different markets of the Union ; the remaining 1,600 tons 
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being disposed of in the manufacture of sheet brass^ kettles, wire, buttons, &c., 
and articles usually made in a brass mill. 

There are already 6 copper works containing 7 rolling mills and 3 smelting 
furnaces in the States, which are located as follows : 

Baltimore . . . . . . 1 Rolling. 

,, • . . . . . . . 1 Smelting. 

New York . . . . . . 2 Rolling. 

New Haven . . . . . . 1 RoUing. 

„ . . . . . . . . 1 Smelting. 

Taunton, Massachusetts . . . . 2 Rolling. 

Boston . • . . . . . . 1 Rolling. 

„ . . . . . . . . 1 Smelting. 

Pittsburg • • . . . . 1 Rolling. 

A portion of the copper used is converted into yellow metal for sheathing, 
of which about 1,600 tons are turned out by these mills annually. 

These estimates have reference to the past year, 1852-3; both the 
quantities of ores, and the sources whence they are obtained, must of course be 
subject to variation from year to year. It is, however, quite evident that ex- 
tensive and rich deposits of copper ores exist in various parts of the Union, and 
that they are susceptible of developement to an extent probably equal to the 
requirements of the country, by the judicious application of capital, combined 
with a better acquaintance with the mining practices of other countries. 



Zinc. — (Class L) 

Zinc is a metal more sparingly distributed on the surface of the globe than 
most of the other metals in ordinary use. In Europe our wants are chiefly sup- 
plied from the deposits of zinc ores in Belgium and in Russian Poland and Silesia, 
and the United States market is still largely supplied from the same sources, 
though recent researches have certified the existence of an enormous deposit in 
one of her Atlantic States. At the Exhibition of 1851, in the United States de- 
partment, a fine specimen of this ore was exhibited in the shape of a mass 
weighing upwards of 16,000 lbs., and accompanied by some of its products. It 
excited considerable attention on the part of our own, as well as of foreign mine- 
ralogists, both on account of the remarkable fineness of the specimen, and of a 
peculiar mineral *^ franklinite " with which it was associated. The articles 
were sent over by the New Jersey Mining and Exploring Company, which, 
however, were not then very successful in their manufacturing operations. 
Since that period the company has been re-organized, and under the judicious 
management of Mr. C. E. Detmold, a gentleman whose scientific acquirements, 
combined with his well-known skill as an engineer, admirably qualify him for 
the post, the exploitation has been resumed, extensive works erected at 
Newark, and an industry firmly and successfully established that bids fair, 
in the course of a few years, not only to meet the requirements of the home 
market, but also to furnish a supply to other non-producing countries. I had 
an opportunity of visiting the mines at an early part of the summer, and at a 
later period Mr. Detmold was good enough to accompany me through the manu- 
facturing establishment at Newark, New Jersey. 

The ore, which is the red osidcy is worked in Sussex county, in the State of 
New Jersey, about 50 miles from New York, and is found in a regular vein of 
9 feet thick, lying immediately upon a 12 feet thick vein of franklinite in 
small crystals embedded in a paste of the red oxide, the proportions of each 
being nearly equal. The vein has a regular dip of 80**, and rests immediately 
on the gneiss, the surface being composed of a bed, more or less thick, of a 
highly crystalline metamorphic limestone. The mining operations are compa- 
ratively inexpensive ; the ore, lying at a high level, is worked at about $2 
per ton ; the transport, partly by road and partly by water, to Newark, costs 
$4 60c. per ton — in all, $6 60c., delivered at the works. There the manufacture 
commences, which at present is confined to one article, the white oxide, so 
extensively used as a substitute for white lead. Although large quantities of 
metallic zinc are imported by the States, no attempt has yet been made at the 
reduction of the ores for that purpose. The ore containing the small crystals 
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of franklinite^ when reduced to powder and mixed with oil, forms a deep brown 
coloured paint, for which a considerable demand has latterly sprung up, as it 
has been found to be an economical and excellent application to iron surfaces. 
This quite recently has been the means of bringing it into notice. 

The manufacture of the white oxide from the red oxide* is very 
simple, and is effected in the following manner: — The ore is first broken 
down by stampers, and Hien passing through two sets of iron rollers, is crushed 
to about the fineness of coarse sand. In this state it is mixed up with about one- 
third of its weight of fine coalf (screenings), and is then ready for the furnace. 
The furnaces are constructed after the shape of a long muffle, haying a grate at 
one end, upon which an anthracite fire is sustained, and at the opposite end an 
aperture with an iron door, which is kept closed save when the furnace is being 
charged, or the charges being stirred by the workmen. About 800 lbs. to 900 lbs. 
constitute a charge, and it requires about eight hours to work off this quantity, 
so that each furnace works on an average 3 charges every 24 hours, and is kept 
going night and day, Sundays included. The fire-doors and ash-pit aje kept 
closed, and a large volume of air is supplied by means of an ordinary fanblast, 
blown into the ash-pit imder the fire-bars. A small portion of the flame passes- 
through the muffle where the charge (ore and coal) lies, the remainder is carried 
through the flues, which occupy as much as possible of the exterior of the 
muffle, — the whole being constructed in fire-brick. The furnace is kept at a 
bright red cherry heat. After having been charged about two hours, the charge 
begins to give off vapours of oxide of zinc, which increase gradually for 4 or 6 hours, 
during which time the workmen stir the mixture occasionally with long iron 
rakes. In about eight hours, or sooner if the ore has been crushed very fine, 
the zinc vapours cease, and the charge is then raked out, and the furnace 
re-charged with the mixed ore, which has meanwhile been heated on the top of 
the furnace arch. The furnaces are arranged in "banks " of twelve in a row. 
The muffles communicate by means of vertical cast iron pipes, 18 inches in 
diameter, with a large horizontal pipe or main 3 ft. in diameter. At the point of 
junction between these vertical pipes and the muffles, an aperture is left, through 
which a supply of heated air is passed for the purpose of more thoroughly 
oxidizing the zinc vapour as it leaves the muffle. 

At the extremity of the horizontal main a powerful fan-blower is driven 
with high velocity; this has a double action, drawing the vapour from the 
furnaces and driving it along the pipe into another portion of the building, 
called the '^ catching-house," in which enormous bags made of cotton canvas 
are suspended horizontally in rows, having a large number of bags of smaller 
diameter attached to them in a vertical manner with open ends reaching to 
the floor. The large bags are about 5 feet in diameter and 150 feet 
in length; the smaller ones are from IS to 24 inches in diameter. By 
passing along the pipe which is made in thick boiler plate, the oxide and 
accompanying gases are sufficiently cooled down to prevent their firing the 
cotton bags, through the meshes of which the gases speedily escape, the 
oxide remaining behind. The bags are shaken every two hours, when the 
oxide, which has been collected in them and adhered to their sides, falls down to 
the bottom, and is then removed into other bags, and carried to the storing 
bins. 

It is either sold in a dry state in barrels, holding 200 lbs. each, or ground 
up with linseed oil as a paint, and sent to market in kegs of various sizes. The 
oxide of zinc, though perfectly white in a dry state, possesses frequently a 
greenish tint when mixed with oil and exposed to ihe action of the light. This 
probably is due to the oxidation having been imperfect^ a small proportion of 
sub-oxide (?) being sufficient to give it the objectionable tint. Mr. Detmold 
informed me that he expected to remedy iJie effect by submitting the oxide to 
a gentle red heat in ovens which he was erecting for the purpose, and thean 
passing a current of air through, so as more thoroughly to oxidize it. By Hm 

* The red oxyde is the commoii oxide of ziuc (Zn. O), combined with small proportions of 
manganese and peroxide of iron, from which its red colour is derived. The " franklinite," is 
compoaed oi the aome metals, combined in larger and definite proportional 

Zinc .. .. 17 
Iron ». ... 6d 

Manganese 16 (Berdiier.) 

t The Rhode Island coal was being used at these wozikai 
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process he had been able to produce it of the finest white colour. The present 
capacity of the works is equal to about 50 tons per week, with a readj market 
for it for home consumption. 

The residuum, consisting chiefly of oxide of iron, manganese, and zinc, 
resulting from the partially decomposed franklinite, has been experimented 
upon very successfiilly by Mr. Detmold. Iron of the finest quality has been 
produced from it, very much resembling in its character the '• spiegel-eisen '' 
of Germany. The fracture has large and brilliant lamellar facets, some- 
times very beautifully crystallized, and so hard as to cut glass readily. 
Like the German iron, which is produced from the spathic ores of Siegen, 
Sayn-Altenkirchen, Mussen, &c., it contains fully 5 per cent, of caibon, and 
nearly the same proportion of manganese, and is easily converted into iron or 
rteel of superior quality. 

This method of utilizing the residuum is also adapted for the reduction 
of the franklinite ores, hitherto in themselves of but little value, and will 
render the secondary products almost of equal value to the staple manufacture. 
The results of the experiments must be no less gratifying to Mr. Detmold 
than beneficial to the interests of the company of which he is the President. 



Gold. — (Class I.) 

The transmissions of gold from the new State of California have caused a 
corresponding increase in the gold currency of the States, and have invested 
the Mint operations with more general interest than under the previous ordi- 
nary circumstances they possessed. The same condition of things exists m 
this country ; and as it is intended to establish a mint in the gold-producing 
colony of Australia, I thought it desirable to obtain as much information as I 
oould in reference to the organization and working details of those in the 
United States. 

The head establishment is at Philadelphia, and is called ''The Mint"; 
there are also three ^Branch Mints;" — at New Orleans, in Louisiana; at 
Charlotte, in North Carolina; and at Dahlonega, in Georgia, respectively. 
The Branch Mint in California, and the Assay Office in New York, are not yet 
completely organized. 

At the Mint in Philadelphia, gold, silver, and copper, are coined; at 
New Orleans, gold and silver are coined ; while the branches at Charlotte and 
Dahlonega coin gold only. At ^'The Mint," the executive staff consists of 
a director, treasurer, chief coiner, melter and refiner, engraver, assayer, and 
assistdnt-assayer. At the New Orleans Branch Mint the staff consists of 
a superintendent, treasurer, melter and refiner, and coiner; and at each of 
the other two branch mints there are but three officers, — superintendent and 
treasurer (combined), assayer, and coiner. The several duties of these 
officers, the remuneration they shall receive for their services, and the amomnt 
of security they shall give for the due performance of them are duly prescribed 
by an Act of Congress supplementary to the Act entitled ^ An Act establishing 
a Mint and regulating the Coins in the United States ;" this latter Act giwing 
all the details referring directly to the coinage of the country. 

At the United States Mint at Philadelphia, the salaries are fixed as followa: 
— Director, $3,500 ; treasurer, $2,000 ; chief coiner, $2,000 ; melter and refiner, 
f2,000; engraver, $2,000; assayer, $2,000. At the New Orleans Brandi 
Mint the salaries are, to the superintendent, $2,500, and $2,000 each to the 
other officers; and at the other branch mints the superintendents receive 
^,000, and the other officers $1,500 respectively. In each of the establidi- 
nents the appointment of assistants^ subordinate officers and servants^ is left 
entirely in the hands of the chief of the different departments. 

In visiting Hie Mint at Philadelphia I had the advantage of beipg takan 
ihroi^ Ihe several departments by the chief coiner, Mr. IVanklin Peale^ and 
the melter and refiner, Professer J. C. Booth, who kindly furnished me with 
the following details of their operations. As the gold is brought to the 31int 
in various quantities and m a crude state, it passes necessaiily through the 
department of the refiner before it reaches that of the chief coiner ; I there- 
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fore give the actual details of the refining operations upon sundry deposits of 
gold, amounting in the aggregate to $2,000,000. 

The deposits are immediately weighed and a certificate of their gross weight 
issued. The fires having been lighted in the five furnaces of the deposit melting- 
room at four or five o'clock, a.m., all the deposits, amounting perhaps to seventy 
or eighty, are melted before noon ; assay slips are then taken off and the assays 
finished* the next morning, after which their values are calculated by the weight 
after melting, care being taken to include all the grains that can be procured 
from the flux, pots, &c., by grinding them up under a pair of small chasers, 
sifting, and washing. There is a clerk and his assistant and one hand wholly 
engaged in performing all the weighings for the treasurer, such as weighing 
deposits before and after melting, ingots for coinage, fine bars, and the clippings 
after cutting out the planchets. There are five men in the deposit melting- 
room, two of whom attend to two furnaces each at the same time, one to one 
furnace and washing grains, and the remaining two are labouring assistants. 
The whole deposit of §2,000,000 is melted in three or four days in the deposit- 
room and assayed by from the third to the seventh day. 

As soon as the first deposits are assayed, say on the third day (if expe- 
dition is necessary), or always on the fourth, they are granulatea in the 
proportion of one part of gold to two parts of silver. The pots contain 
60 lbs. of gold and 100 lbs. of silver, equal to 1,800 oz., and each melt 
requires about an hour. With four furnaces (attended by four melters 
and two aids), there are ordinarily made thirty-two melts per day, but when 
hurried forty-eight melts can be made, making from one-third of a million 
to one-half of a million dollars per day. Two days' work, or about 
$650,000 worth of gold, equal in weight to one ton (avoirdupois weight), are 
granulated for a single setting with acid. The granulated metal is charged 
into large pots, together with pure nitric acid of 39° Beaume, between the 
hours of seven and nine a.m. on the sixth day, and steamed for five hours. 
The pots, made in Germany, are two feet in diameter by two feet in depth, and 
set in plain wooden vats, lined with -j^/' sheet-lead ; a single coil of copper pipe 
passing around the bottom of the vat blows the steam directly into the water in 
which the pots are set to about half their depth. 

The vats are arranged in a small house in the middle of the room 
with a large flue connecting with the chimney-stack, so that when in action 
the odour of nitrous fumes is scarcely perceptible in the building. The 
$2,000,000 require about sixty such pots ; they are stiiTed about once each 
hour, say altogether five times, with simple wooden paddles; the next day 
(seventh), the acid solution of nitrate of silver is drawn off by a gold- 
syphon into wooden buckets, and transferred to the large vat, in which it is 
precipitated by salt (chloride of sodium), and fresh acid added to the 
metals, now containing very little silver. Steaming for five hours on the 
seventh day completes the refining of $650,000, Early on the eighth one pot 
is drawn off, washed with a little warm water, and the gold-powder transferred 
to a filter. Fresh granulations are then put into this empty pot, and the acid 
of the adjoining pot baled over upon them, and thus through the series, the 
whole being re-charged in from two to two and a-half hours. After steaming 
for five hours, the acid which contained but little silver from the preceding day 
becomes a nearly saturated solution of nitrate of silver. By this arrangement 
4^ lbs. of nitric acid are consumed altogether for each pound of gold refined, and 
the latter is brought up to 990 at 993 m. fine, — rarely below 990. Thus every 
two days 13,000 lbs, of nitric acid are used. In the course of last year 
1 ,000,000 lbs. of pure nitric acid, at seven cents per pound, equal to $70,000, 
were consumed. 

The gold is washed with hot water on the filter during the eighth day, and 
until it is sweet (say by 7 p.m.) The filter consists of two layers of tolerably 
stout, coarse muslin, with thick paper between, in a tub with a false bottom, 2| feet 
in diameter and 2^ feet deep, and mounted on wheels. One of the men remain, 
after washing hours, until 7 p.m., when the watchman of the parting-room con- 
tinues washing the gold and silver until sweet, i.e., until the wash-water ceases to 
color blue litmus paper. Early on the ninth day the wet gold is pressed with a 

♦ The mode of assaying is according to the <* wet process*' of Gay Lussac. This is too well 
known to need description here. 



Digitized by 



Google 



Professor Witson^s Special Heffort. 57 

powerful hydraulic press, and the cakes then thoroughly dried on an iron pan, at 
a low red heat. This process saves wastage in the melting-pot, since there is 
no water remaining in the pressed metal to carry off gold in its steam. The 
same day (ninth) the gold is usually melted with a less proportion of copper than 
is requisite to make standard metal, and cast into bars, which are assayed by 
noon on the tenth. They arc then melted with the proper quantity of copper, 
partly on the same day, partly early on the eleventh, and assayed and delivered 
to the coiner the same day. On the fourteenth they are ready for delivery 
to the Treasurer as coins. 

The silver solution drawn off from the pots is precipitated in a large 
wooden vat of 10 feet diameter by 5 feet deep, and the chloride of silver imme- 
diately run out into large filters [6x3x14] where it is washed sweet. The 
filter is covered with coarse muslin, and the first turbid water thrown back ; the 
filter, which is on wheels, is then run over to the reducing vats, and the chloride 
shovelled into them. There are 4 such vats [7x4x2] made of wood and lined 
with lead, 1 inch thick in the bottom. A large excess of granulated zinc is 
thrown on the moist chloride in the vats, without the addition of acid ; the 
reduction is very violent, and, when it slackens, oil of vitriol is added to remove 
the excess of zinc. The whole reduction occupies a few hours, and after a 
night's repose the solution of mixed sulphate and chloride of zinc is run off into 
the sewer. 

About 2 tons of zinc per $1,000,000 of gold are employed; the silver, 
however, in this amount, say 10 per cent, by weight, should only take, by equi- 
valents, about 2,4:001bs., so that nearly 2 equivalents of zinc for 1 equivalent 
of silver are used. This is found to be advantageous, as both time and space 
are greatly economised by this excess. 

The day after the reduction the reduced silver is washed, and the second 
day it is pressed and dried by heat, the same hydraulic press as for gold being 
used, but with different drying-pans. The same silver is used again for 
making fresh granulations, but as it accumulates from the Califomian gold, 
10,000 or 20,000 ounces are now and then made into coin, great care being 
taken in this case to avoid getting gold in it when drawing off the silver solution, 
and in the press. 

Such are the actual working details in refining a specified amount, 
($2,000,000) of gold, the first-third of which is delivered as coin in 14 days 
after its amval, and the third- third in 18 days. 

But as there is a bullion-fund of $5,600,000 allowed by Government, 
depositors are paid from the third to the fifth day after an arrival, i.e., as soon 
as the gold is melted, assayed, and its value calculated. When two heavy 
arrivals occur in close succession, the time of refining and coining can be 
shortened from 14 to 10 days. 

The number of men engaged in the refining department is 14 : 1 foreman, 
8 for the parting process, 3 for reducing, and 2 for pressing and drying. In 
the gold melting-room there are 3 melters and 2 assistants. The total number 
of hands in the melting and refining departments is 34, including a melting 
and parting foreman, and 3 in the place for grinding, sifting, washing, and 
sweeping. This last place or sweep embraces all pots, ashes of fires, trimmings 
of ftirnaccs, ashes of all wood-work, &c., &c. 

The late law for reducing the weight of silver coin necessitated an increase 
of force, and 15 more were in consequence employed for this purpose. While 
$50,000,000 in a year have been parted with the above force, they could with 
the same force and apparatus refine $80,000,000 if it were required. 

After many experiments upon anthracite. Professor Booth stated that he 
had at length fully succeeded in employing it for melting both gold and silver 
in the same furnaces, slightly modified, in wliich he had been accustomed to 
melt with charcoal. I'his change had been accompanied by great economy in 
the cost of material and labour, and by greater comfort to the workmen, from 
their being less exposed to heat. The cost of charcoal (of the best quality — 
hard pine-knot coal) is 16 cents per bushel, delivered at the Mint; and while 
the cost of this fuel lor all their operations in 1852, when gold was chiefly 
refined and melted, was about $7,000, the cost of anthracite will be from $600 
to $1,000. In using the anthracite he found that a simple di'aft of air, without 
a blast, was quite sufficient to sustain combustion. 

Californian gold frequently contains the alloy *^ iridosmine," which is no 
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always detected by the assay. In order to remove it as far as possible 
without actually dissolving gold, it is allowed to subside first in the granu- 
lating crucibles, and then in the crucibles for toughening (melting fine 
gold and copper). If the assayers report its presence in the toughened 
bars, they are again melted, and the iridosmine allowed to subside. By 
these three, and often four successive meltings, the gold is separated from 
its troublesome companion as far as practicable. The gold thus refined, 
and reduced to the proper standard [Section 8: "And be it further enacted, 
that the standard for both gold and silver coins of the United States shall 
hereafter be such that of 1,000 parts by weight 900 shall be of pure metal 
and 100 of alloy ; and the alloy of silver coins shall be of copper, and the alloy 
of gold coins shall be of copper and silver, provided that the silver do not 
exceed one-half of the whole fdloy,"] is delivered over to the chief coiner in the 
form of bars or ingots of a certain weight, to be divided and shaped into pieces 
required for the currency of the country. 

The Coining department of the establishment is of a power and efficiency 
"sufficient to perform all the mechanical processes incidental to the issue of 
nearly 70,000,000 of pieces during the past year; and I was assured hy 
Mr. Franklin Peale, the chief coiner, that it could have executed much more if 
it had been steadily employed, or fidly supplied with material during the whole 
of that period. It is not necessary to go through the whole course of opera- 
tions in this department, but to notice only such as possess novelty or present 
special characteristics. 

The necessary power for working the machinery is obtained from a large 
steam-engine of the form usually known as the steeple-engine ; it is a 
double vertical high-pressure-engine, with cranks at right angles, the power 
being carried off by a caoutchouc belt, 2 feet wide, from a drum of 8 feet 
in diameter ; the estimated power is equal to 90 horses. At times, this is all 
required, at others much less is sufficient, and in uncertain proportions ; to 
meet this irregularity, and to insure that steadiness of motion so necessary in 
such delicate operations, a governor and throstle value of a peculiar construc- 
tion have been devised which have now been in use for some time, and have 
produced most satisfactory results, fully effecting the purpose for which they were 
designed.* The rolling mills, 4 in number, are driven entirely by belts, at the 
rate of 6 revolutions per minute ; the distances between the rollers being lujyusted 
by double wedges, moved by a train of wheels which are connected with a dial 
plate and bands, divided and numbered into hours and minutes, so as to indicate 
the proper thickness of the strips of metal without the use of gauges. Gold 
strips are heated in an iron heater by steam, and waxed with a cloth dipped in 
melted wax, and silver strips are coated with tallow by means of a brush. The 
draw bench is used for both metals, and trial pieces are cut from every strip and 
their weight tested, preparatory to the cutting of the whole. 

The cutting processes are very simple and efficient, consisting of a shaft 
moved by pulleys, and a 2^-inch belt, with a fly-wheel of small diameter but 
sufficient in momentum to drive the punch through the slip of metal by means 
of an eccentric of three-eighth of an inch, at the rate of 260 pieces per minute, 
which skilled hands can readily accomplish and continue until the slip is 
exhausted. The annealing during the rolling of the ingots into slips is 
performed in copper cases, in muffles of fire-clay and brick, heated by anthra- 
cite coal, three muffles or hearths being kept at a bright red heat by one fire- 
grate or furnace, and the distribution and intensity regulated by dampers. These 
annealing ftunaces are recent in their construction and very satisfactory in 
operation ; they are heated by anthracite at the cost of about one-fourth the 
expense of the wood previously employed. 

The whitening of planchets is performed as usual by inclosing the 
gold in luted boxes, and by exposing the silver in an open pan, to the 
heat of a simple furnace with wood fuel ; the drying and sifting after the 
action of dilute sulphuric acid, is rapidly and effectually accomplished 
by a rolling screen — one portion of which, consisting of a pair of closed 
concentric cylinders, between which high-pressure steam is admitted. The 
blanks, with a sufficient quantity of light wood sawdust (linden or bass wood 

* A full descTiption of the engine, kc.> is given in the Journal of the Franklin Institute for 
October, 1851, page 255. 
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is the best), being introduced into the interior cylinder, a revolving motion 
is given to it by the engine for a certain time ; the door is then opened and the 
bl^iks and sawdust gradually find their way into the wire screen by which they 
are separated, the movement being continued imtil the separation is complete, 
when the blanks are discharged at the end of the machine. An arrangement 
exists by which a slight inclination is given to the machine so as to direct the 
motion of the blanks towards the discharging end. 

The milling machines are, I was informed, peculiar to this mint, and are 
in a great measure original, the operation being performed by a continuous 
rotary motion, with great rapidity and perfect efl5ciency, varying in rate 
according to the denomination of the coin, between 200 and 800 pieces per 
minute, and at the same time separating any pieces that are notably imperfect. 

It must be understood that the operation there termed "milling," is merely 
for the purpose of thickening and preparing the edge, so as to give a better and 
more protective border to the coin, the ornament or reed, commonly known 
I believe in this country as *' milling," being given to the piece by the reeded 
collar of the die in which the piece is struck. 

The coining presses, 10 in number, and milling machines are worked by 
a high pressiu*e horizontal steam-engine, made from the design and under the 
direction of the present chief coiner, in the workshops of the establishment 
in 1888. 

The presses are of 3 sizes, the largest applicable to the striking of silver 
dollars and double eagles: — the second to pieces of medium value; — and the 
smallest to the dime, half dime, and 3 cent pieces. The first is usually run at 
the rate of 80 per minute, the last at 104 per minute, — the average rate of the 
whole is 82 per minute. This rate can be increased if required. 

If all the presses were employed in coinage at the usual rate, they would 
strike in one day (9 working hours) 459,660 pieces, and if employed upon gold, 
silver, and copper, in the usual manner, and on the usual denomination of coin, 
they would amount in value to $966,193. 

During the past year, on one occasion 8 of the presses were run 22 out of 
24 consecutive hours, and coined in that time 814,000 pieces of different deno- 
minations of coin. 

These presses have been made principally in the workships of the Mint. 
They possess in common with the presses of Uhlhom, in Germany, and 
ThoueUier in Paris, the advantage of "the progression lever," "le genou*' or 
"toggle joint,*' a mechanical power admirably adapted to this operation ; but in 
almost every other particular they are original in arrangement, being the result 
of experience, beginning as far back as 1886. 

In order to supply these presses various means have been devised ; among 
them, and not the least important, is the "shaking box," in which 
advantage is taken of a disposition observable in similar bodies, or bodies 
of similar form, to arrange themselves in similar positions. This is a box, 
whose bottom is constructed with parallel grooves adapted to the size of 
the blanks or planchets to be arranged. A quantity of them is thrown 
indiscriminately into the box, which is then quickly shaken in the direction of 
the grooves, the pieces immediately lay themselves side by side in parallel rows, 
from which they can easily be lifted in rouleaux as required to be passed to the 
feeding tubes of the mills or presses. 

It is very evident to all visiting the establishment that such a large number 
of pieces could not be coined and manipulated by such a limited number of 
hands without the aid of some labour-facilitating arrangements, one of the most 
worthy of remark of which is the method of counting the pieces coined — if 
counting it can be called, for in principle it is a measuring machine. The 
arrangement of this counting frame, or tray, may be understood from' the 
following sketch of its construction. 

A board or tray of such dimensions as may be required, is divided by a 
given number of parallel metallic plates dissected into its plane and slightly 
elevated above it, the edges of which rise no higher than the thickness of the 
coin for which it is intended. The board is of such a length as will admit of a 
few more than the required number of pieces to be laid longitudinally in the 
rows, and is divided across and at right angles with the rows, and hinged at a 
point opposite to a given number. One of those employed by this department 
counted 1,000 pieces, that is to say, it had 26 parallel grooves or rows sufficiently 
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long to receive 45 pieces. Now, having thrown on this board a large excess 
of pieces, it is agitated by shaking until all the grooves are filled, and then 
inclined forwards until all the surplus pieces have slid off, one layer only being 
retained by the metallic ledge; the hinged division is then suffered to fall, 
which at once throws off all but the 45 pieces in the length of each row. This 
operation, somewhat difficult and tedious to describe, is performed in a few 
seconds, and results in retaining on the board 1000 pieces, each piece exposed 
to inspection, and the whole accurately counted without the wearisome attention 
— so Kkely to result in error — required under usual circumstances. 

The very large number of pieces coined during the last year has been 
counted almost exclusively by two female manipulators, assisted by a man who 
had the duty of weighing them in addition as a testing check. The same amount 
of labour by ordinary means could not have been performed with fewer than 
thirty or forty hands, to say nothing of inferior accuracy. This machine was 
originally arranged and patented by the late R. Dyler, coiner of the New 
Orleans Branch Mint, but has been materially improved in its apphcation and 
construction by Mr. Franklin Peale of Philadelphia. 

The balances of the Mint of the United States have received the attention 
necessary to an instrument of such importance in mint operations. They have 
been arranged and made generally in the workshops of the establishment, and 
operate entirely to the satisfaction of the department. It is not necessary to 
enter into details of their construction, as a full and minute description is given 
in the Journal of the Franklin Institut<5 for July, 1S47- I, perhaps, ought to 
mention that since that appeared, some slight improvements have been made 
by inclosing all but the stirrups and pans in glass, by these means excluding 
dust and protecting them from the influence of air currents. 

In concluding this brief sketch of the practical working of the two most 
important departments of the United States Mint, I cannot omit a reference to 
the very excellent remarks of the chief coiner on the employment of females in 
some of the operations in his department. This, he informed me, had generally 
excited the surprise of, and been commented upon, by foreigners who had 
visited the Mint. His experience, however, had led him to believe, that in 
places of trust, where no great physical exertion was called for, but where 
accuracy and strict integrity were of first importance, the moral perceptions of 
the female, generally stronger and of a higher standard than in the man, would 
qualify her as his substitute, and thus, while opening a new field of labour for 
the occupation of females, would strengthen their claims to it by the superior 
accuracy and economy of their work. 



Class TI. 
Chemical and Pharmaceutical Products and Processes.* 

The relations which exist between chemical knowledge and the industrial 
application of raw materials, are being strengtliened each day by the rivalry of 
Irade, induced l)y eonipeting markets, and arc each day becoming of more im- 
portance to, and consequently more readily acknovvlcd«>cd by, the manufacturing 
public, rt is well nigh impossible to point out any process of manufacture in 
which chemical jn-inciples are not directly or indirectly involved, and in which 
much of the success is not based upon the con'cctness with which they have 
been carried out. In the United States, where manufacturing industry has of 
late years made such rapid advances, and where the energy and skill of her 
citizens have grappled successfully with the difficulties which obstruct the estab- 
lishment of many of those important branches so largely developed in this and 
other old countries, I hardly expected to find that a manufacture so limited as 
that of chemicals would offer sufficient inducements for the application of their 
knowledge, and the employment of their capital and time. Upon enquiry, how- 
ever, I found that although the chemical manufacturing establishments generally 
were not conducted upon any large scale, they were annually increasing in 
number, and were widely distributed all over the States, following close in the 

* The Jury awards in reference to the articles exhibited in this Class, will be found in Mr. 
Dilke's Report, p. 14. 
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wake of other manufactures, and either supplying their wants or utilizing their 
waste products. 

I was not able to obtain any statistical account either in regard to 
the quantity or value of substances manufactured, nor of the amount of capital 
invested in them. 

In respect to the finer preparations, both chemical and pharmaceutical, 
such as the salts of quinia and morphia, mercurial preparations, &c., it appears 
that the home supplies are at present fully equal to the requirements of 
the country ; and the same may to a great extent be said in reference to some 
of the heavier chemicals used in the arts, as sulphuric and other acids, alum, 
copperas, prussiate of potass, sugar of lead, sulphate of copper, &c. This remark, 
however, will not apply to chloride of lime, soda ash, carbonate of soda, the 
salts of ammonia (sulph., mur., and carbonate), of which large quantities are 
annually imported. 

From the following list of the principal manufacturing establishments, 
a sufficient idea may be formed of the present condition, and development 
of the industry in the States. 

In Massachusetts, in the vicinity of Boston, there are two or three chemical 
manufactories of some importance. The Eoxbury Company, which makes 
sulphuric and other acids, alum, copperas, &c. The Salem Company makes 
the same articles and sulphate of copper upon a considerable scale. At Newton, 
there is an extensive manufactory of sulphuric acid, besides which there are 
two or three makers of preparations used by calico printers, &c. ; but these are 
not upon a very large scale. 

At Providence, Rhode Island, there is a manufactory of sulphuric acid. 
In New York and its vicinity, there are a number of manufacturing chemists 
— more particularly of pigments and various coloured substances. These will be 
more directly specified in my remarks on the contributors to this Class in the 
Exhibition. 

In New Jersey, at Newark, there is a manufactory of sulphuric acid, where 
chloride of lime and soda ash are also made. 

Philadelphia has always been the principal seat of the manufacture of 
chemicals, and still fiimishes a large proportion of the different preparations 
used in the States, whether for medical purposes or in the various processes 
of industry. Some of the establishments are upon an extensive scale. First 
amongst them, I may place that of Messrs. Powers and Weightman, whose 
excellent assortment of chemicals obtained for them a prize medal (Class II.), 
at the Exhibition of 1851, and who have again most creditably supported the 
character of their establishment, by the fine collection they sent to the Exhi- 
bition in New York, of which some particulars are subjoined. This firm has 
two distinct works, one situate in the city, where the finer chemicals, used in 
the arts and in medicine, such as salts of mercury, salts of morphia, salts of 
quinia, &c., are prepared ; the other situate at Schuylkill Falls, in the imme- 
diate vicinity of the city, where they manufacture alum, sulphuric, nitric, and 
hydrochloric acids, aqua fortis, the sulphates of copper, iron, and magnesia, 
upon a tolerably large scale. Messrs. Lennig and Co. manufacture sulphuric, 
nitric, and hydrochloric acids, aqua fortis, alum, and copperas, largely; and 
also soda ash and (»hloride of lime to some extent. Messrs. Wetherill, 
Brothers, are extensive manufacturers of white and red lead and litharge. 
Messrs. M. and J. N. Lewis also manufacture white and red leads, litharge, 
and sugar of lead. Messrs. Hamson, Brothers, and Co. manufacture the 
same salts of lead, together vFith pyroligneous acid, alum, and copperas. 
Geisse, Brothers, make sulphuric, nitric, and hydrochloric acids, copperas, and 
some few other chemicals. Messrs. Maher and Landis have an establishment 
for making the same acids, &c. C. J. Crease makes chrome yellow, red and 
other colours, nitric acid and aqua fortis, but not sulphuric acid. Messrs. Potts 
and Klett manufacture Prussian blues and ultramarines, and some other colours, 
and also sulphuric acid. Messrs. Carter and Scattergood, and H. W. Wor- 
thington are large makers of prussiate of potass. W. W. Fleming makes oxide 
of cobalt and oxide of nickel, which are chiefly supplied to the English market ; he 
is also a manufacturer of German silver, upon a large scale. Messrs. Rosengarten 
and Denis have an extensive establishment for the preparations of sulphate of 
quinine, and other medicinal chemical preparations. 

At Baltimore, Messrs. W. Davison and Co. manufacture Prussian blues 
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chromes^ and some few other articles on a tolerably extensive scale. P. S. 
Chappell has a small manufactory of sulphuric acid, which however, is concen- 
trated only in leaden stills. There is an establishment for the manufacture of 
different paint colours, carried on by Messrs. Poplin and Thomson, and also one 
or two others on a moderate scale, where white lead is made, and where the 
chrome ore, found extensively in Maryland and Pennsylvania, forms the basis of 
the manufacture. 

At Ifew Orleans, a sulphuric acid manufactory has quite recently been 
established, and another also within the past year, at St. Louis in Missouri. In 
both of these establishments the acid is concentrated in leaden vessels. 

At Cincinnati, Grasselli and Co. manufacture sulphuric, nitric, and muriatic 
acids, alum, copperas, &c., on a very respectable scale. There are also two or three 
establishments for the manufacture of prussiate of potass. It is probable that 
in the course of a few years, this city will contain several important chemical 
works. The special advantages it offers for such operations are great. Being 
the great centre of the hog industry, where some hundreds of thousands are 
annually slaughtered and disposed of, very large quantities of refuse, fatty and 
other organic matters, will be always readily procured, while the rapid develop- 
ment and increase of the grape cultivation in its vicinity will annually augment 
the home production of crude tartar, an article of some value in a chemical 
point of view to several important arts and manufactures. Its proximity to the 
great bituminous coal field of West Pennsylvania and Ohio adds materially to 
its other advantages. 

At Pittsburg there is an establishment for the manufacture of sulphuric 
acid, and at Tarentum, in its vicinity, the Pennsylvania salt and alkali works 
manufacture upon an extensive scale, soda ash, &c., and caustic soda for the use 
of soap boilers ; of their method of manufacturing this latter I could obtain no 
information, neither could I obtain permission to enter their works. Their 
facilities for manufacturing are great owing to their proximity to the brine 
springs and to coal. 

The foregoing list embraces only the principal makers of the more 
important chemicals, and my enquiry was directed rather to those employed in 
tlie various processes of manufactures than to those used for medicines, or for 
the finer purposes of the arts. In the Exhibition building, but few of the 
establishments enumerated Mere represented, the nature of the Exhibition 
offering, in a commercial sense, but little inducement to compensate for the 
trouble and expense attending the preparation and transmission of their goods. 
Although Class II. contained many valuable contributions, it can therefore 
hardly be said to have satisfactorily represented the condition of chemical 
manufactures in the United States. The following appeared to me most worthy 
of notice. 

United states. — Messrs. Powers and Weightman, of Philadelphia, exhibited 
a remarkably fine collection of chemicals, both for industrial and for medicinal 
purposes. Amongst the former may be noticed a tub of alum of large dimensions 
and of very good colour, and some fine crystals of sulphate of iron, and sulphate 
of copper, and of tartaric acid. The latter portion included gallic acid, some 
extremely fine crystals of pure morphia, the salts of morphia, — sulphate, acetate, 
muriate, and valerianate; the sulphate, neutral sulphate, valerianate, ferro- 
cyanate, citrate, iodate, arseniate, and muriate of quinine ; pure strychnine in 
fine large crystals ; the acetate and nitrate of strychnine ; sulphate of brucine ; 
santonine, fine crystals; picrotoxine, meconine, menispermine, caffeine, 
theine ; tannin; with an extensive series of ethers and essential oils, transparent 
and all of good colours. 

Charles Ellis and Co., of Philadelphia, exhibited a good collection of phar- 
maceutical preparations and chemicals, containing tannic acid in fine large 
crystals, oil of tobacco, &c. 

Fearing and Akin, of South Yarmouth, Massachusetts, exhibited good 
specimens of magnesia both the heavy and light, carbonates and calcined. 

Ludwig Brumlen, Poughkeepsie, New York, exhibited good specimens of 
sulphate of copper and of Paris green — a pure bright colour, obtained by 
precipitation from the sulphate of copper by the addition of arseniate of 
soda. 

J. A. H. Bell, New York, exhibited a case of Paris greens in powder and 
mixed, and some American vermilion (sub-chromate of lead) ; colours all good. 
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Leo S. Boot and Co., exhibited a case containing Paris greens, chrome 
yellow, Prussian blue, and chromate of potash; colours good and neatly 
arranged. 

Hastings and Co., New York, exhibited ^'prepared crystals for polishing" 
(powdered quartz of different degrees of fineness), to be used instead of 
sand-paper. 

J. Dixon and Co., Jersey City, New Jersey, exhibited black lead, crucibles, 
furnaces, &c. 

Belluc and Co., Yew York, exhibited a case of chemical flavouring 
essences, comprising all those in ordinary use. 

Isaiah Deck exhibited oxide of zinc, of good colour. 

Ruflfner, Donally and Co., Kanawha, Virginia, exhibited common salt in fine 
large crystals ; also samples of the refuse and bittern, or mother-liquor. 

S. C. Sheppard, Philadelphia, exhibited citrate of magnesia with excess 
of acid. 

Williamson, Mann, and Co., New York, exhibited a large collection of 
powdered drugs. 

W. H. Helmann, New York, exhibited a case of bronze and other metallic 
powders, Florence and metal leaf, &c. ; very good and neatly arranged. 

L. Brandeis and Co., New York, exhibited a case of bronze colours, gold, 
silver, and metal leaf; all good. 

Sinclair and Co., New York, exhibited good specimens of Paris green, in 
powder and in oil. 

J. Kohnstamm, New York, exhibited a case containing ultramarine (the 
only American made), carmine and lakes ; colours all good. 

Bullock and Crinshaw, Philadelphia, exhibited a large case of artists* 
colours, in powder and in cakes ; all well prepared and very neatly got up. 

H. G, and L. B. Hotchkiss, of Lyons, New York, exhibited essential oils of 
peppermint, spearmint, and wintergreen (^Gaultheria procumbens). 

G. R. Hendrickson, New York, exhibited some remarkably fine crystals of 
nitrate of potass (24 inches lon^). 

H. W. Worthington, Philadelphia, exhibited fine specimens of yellow 
prussiate of potass. 

Alter and Gillespie, Freeport, Philadelphia, exhibited bromine, of which 
they are the only makers ; home consumption about 12 pounds per day. 

C. Pfizer and Co., New York, exhibited refined camphor, naphthaline, 
benzole, creasote, and some salts of mercury. 

F. Schols, New York, exhibited a large mass of sulphur. 

Tilden and Co., New York, exhibited a good collection of pharmaceutical 
extracts, prepared in vacuo, according to the United States Pharmacopoeia 
of 1860. 

J. D. Pemns, Brooklyn, exhibited samples of acids, alkalies, and chemical 
salts, used in various manufacturing processes. 

L. Leroy, New York, exhibited mannite in large crystals, tartaric acid, 
borate soda, arseniate of potass, and other finer chemicals. 

Ehner and Hendrickson, New York, exhibited a case containing ''alkaloids, 
resinoids and allied principles, active principles of indigenous and foreign medi- 
cinal plants,'' a large collection of remarkable products (?) in powders of a tinted 
brown colour, none crystallized. 

T. J, Husband, Philadelphia, exhibited calcined magnesia; colour good, and 
on examination found to be chemically pure. 

Rosengarten, l^enis, and Co., Philadelphia, exhibited a case of fine 
chemicals, containing sulph. quinine, sulph. strychnine, sulph. morphine ; the 
crystals large and of good colour: also strychnine, veratrine, and piperine, of good 
colour. 

Rushton, Clark, and Co. exhibited medicine chests fitted up; also cod liver 
oil of good quality and colour. 

Had^ell, Merrick, and Bull exhibited a tolerably large collection of drugs 
in powder, apparently of good quality. 

Kuno, Krause, and Co., St. Louis, Missouri, exhibited a good collection 
of chrome greens, yellows and reds of different tints, Paris greens, and Prussian 
blues, and Indian carmine (sulpho-indigotic acid). 

H. Riofrey and Co., San Francisco, California, exhibited a good sample of 
sulph. quinine, said to be chemically pure, free from cinchonine. ^^ j 
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In the Foreign division of the building some valuable additions were made 
to the general display of ehemieal and pharmaceutical preparations. 

Amongst the most worthy of special notice were the collections in the 
Zollverein Department, exhibited by Dr. L. C. Marquart of Bonn, which contained 
oxide of uranium of excellent colour ; nitrate of bismuth in fine bold crystals ; 
bromine ; nitro-benzole, used extensively in odorizing soaps ; and several other 
artificial flavouring essences ; solutions of gutta percha, and of caoutchouc, &c. 
Krimmelbein and Bredt, of Barmen, in Rhenish Prussia, exhibited a good 
collection of chemicals used by dyers and printers, comprising red prussiate of 
potass in large crystals ; carbazotic acid in fine crystals ; safflower carmine ; 
stannate of soda, &c. 

A special and detailed notice, however, is due to Gehe and Co., of Dresden, 
for the very comprehensive and admirable series exhibited by them, containing 
samples of mineral, vegetable, and animal substances used for chemical, phar- 
ma<;eutical, and industrial purposes; chemical and pharmaceutical preparations, 
many of them of the most rare and expensive description ; and an extensive 
assortment of apparatus suited for chemical and metallurgical operations. The 
latter portion, which come more correctly under Class X, contained several 
highly finished balances of different sizes ; agate mortars ; numerous cases of 
instruments, — ^hydrometers, testing cases, blowpipe apparatus, pneumatic pumps, 
batteries, &c. ; various articles in glass and porcelain-ware ; besides a large col- 
lection of slabs, mortars, and other heavy utensils in green serpentine. 

The raw materials and the chemical and pharmaceutical preparations were 
disposed under two great divisions of ^' primary and secondary products," and 
were represented by specimens of upwards of 1,200 different substances, all 
of which were duly labelled and arranged in a case well suited to admit of 
their examination and study. 

In the first division, ^* raw materials^' the mineral substances most worthy 
of remark were the samples of true ultra-marine, four qualities, made at the 
Royal Porcelain Manufactory at Meissen, from lapis lazuli; bezoar stone; 
cobalt speiss or glance, in fine and perfect crystals; grey natural cobalt, 
from Sanschwart, in Saxony; haematite in large needles; native metallic 
bismuth combined with cobalt; native sulphate of arsenic, in very fine 
crystals ; wolfram, in large crystals ; uranium ore, from Georgenstadt ; platinum 
and palladium, in sheets and slabs of different sizes, &c. 

The vegetable and animal series comprised many substances with which 
we are familiar, and a few which are not so generally known, as ^'zibethum" (true 
civet), exhibited in a coloured glass bottle ; albumen, from blood and from eggs, 
used extensively for printing purposes and also as a lining agent ; musk, in 
grains and in its natural bag ; lycopodium seeds ; true sepia ; dried misletoe ; 
powdered pyrethrum caucasium (Insecten pulver^, said to be poisonous to all 
insects, though not to man '; decorticated licorice root, of very large growth, 
from Russia ; muinmia^ mummy brain, impregnat<?d with pitch, &c., &c. 

The second division, chemical and pharmaceutical products, was more nume- 
rously represented, and contained many rare and interesting preparations, 
arranged, apparently, without any definite order, in ten divisional cases. Of 
these the following were the most remarkable : — Nos. 1 and 2 contained a large 
series of essential oils of fine quality, amongst them were exhibited the essen- 
tial oil of cucumbers and the essential oil of mignonette {Reseda odorata). 

In case No. 3, amongst other specimens of oils shown, was the oil of arnica, 
in a crystallized form (sold at $40 per oz.) ; also, salts of strychnine ; nitrate of 
urea, in bold crystals; uric acid; molybdic acid; tungstic acid; alloxan; 
bichromate of ammonia: acetate of mercury, in fine pearly crystals; mucic 
acid ; glacial phosphoric acid ; chromic acid, in good crystals. 

Case 4 contained the csi^eniial oil of eggs, and a small number of other oils 
and essences ; also, oxide of chromium antl potassa ; sulphate of cadmium, in 
crystals ; .salts of silver, — the sulphate, nitrate, iodate, cyanitle, chloride, car- 
bonate, and acetate ; aniygdaline ; mannite, used extensively in the adultera- 
tion of (luinine; nioqJiia salts, lupuline; potass salts, including the rhodo- 
nate, bnmiate, &c. ; quinhie si Its, — sulphate, valerianate, acetate and mm-iate ; 
collodion; chloroform; benzole; various ethers; pare ixlcoluA; glacial acetic 
acid; various fruit essences, (amyl. compounds), with pine-sipple essence (buty- 
rate of oxyde of ethyl.) 
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In cases 6 and 6 were various essences, those of rum (lactate of amyl.), 
and of brandy, were very good. 

Case No* 7 contained benzoic, succinic, and boracic acids, in fine crystals ; 
lactate of iron, &c. 

Case If o. 8 contained some rare preparations, such as, iodoform ; narcotine, 
menispermine, (Menispermum cocculus) : ononine (^Ononis spinosd) ; oxycanthine 
{Berheris vulgaris^; papaverine; peucedanine (Pewcedanwmq^cina/e); picrotoxine 
{Coculus indicus) ; proteine; rhabarbine; rheine {chrysophanic acid) ; solanine, 
theobromine (Theobroma cacao^; carvacrol {Carum carui) ; elaterine (Momordica 
elaterium) ; quassine ; sanguinarine {Sanguinaria Canadensis) ; berberine ; sul- 
phate of berberine ; atropine (Atropa belladonna) ; asparagine ; asaron (Asarum 
Europtemn); anemonine {Anemone pulsatilla) ; sasculine {JEsculus hippocastanum) ; 
aconitine; ergotine {Secale comutum); elaterium, white and black; meconic 
acid, in good crystals ; iodic, hippuric, quinoic, kinic, anemonic, chloric, 
perchloric, and formic acids ; various salts of gold and platinum, carbonate of 
cobalt, lactate of zinc ; carbonate, chloride, and sulphate of lithia. 

In case 'No. 9 were specimens of hydriodate of ammonia; iodate of baryta; 
caffeine; citrate of ditto, good crystals; coneine; nicotine; indigotine; oxide of 
iron and soda, crystals ; bruceine {Brucea anti-dysenterica) ; xylosteine, (a resin 
found in peat bogs in Denmark) ; cantharadine ; cetrarine (Cetraria islandica) ; 
chelidonine {Chelidonium majus) ; quinidine, fine crystals; codeine, fine crystals 
(Papaver somniferum) ; colocynthine ; columbine ; cubebine ; daturine {Datura 
stramonium) ; digitaline ; emetine {Cephaelis ipecacuanha) ; filicine (Aspidium 
JilixMas.); gentisine (Gentiana lutea); glycyrrhizine ; jalapine; haematoxyline ; 
fine crystals ; inuline {Inula Helenium) ; phloridzine, (bark of the root of apple 
and other trees ;) pilphininine ( ? ) ; valerianates of zinc, iron, bismuth, 

soda, and potass; bromoform ; various salts of nickel, cobalt, lead and strontian ; 
chloride of palladium, &c. ; and choleate of soda. 

Case No. 10 contained the rarer salts of magnesia, manganese, and soda ; 
santonine ; salicine ; and a collection of curious vegetable extracts in powder. 

A case containing a large and fine collection of alkaloids, with their salts, 
was exhibited by E. Merck of Darmstadt. There were fifty-one specimens, 
comprising amongst them, strychnine, atropine, and their salts ; asparagine ; 
menispermine; peucedanine; phloridzin; mannite; bebeerine {Nectandra Rodiod) 
and salts ; filicine ; iodoform ; digitaline ; theobromine, &c. ; all of good colour 
and well crystallised. 

O. Hermann and Schonebeck exhibited a variety of pure chemicals, those 
most worthy of notice were glacial phosphoric acid; potassium and sodium, 
in large quantities ; and succinic acid, in fine bold crystals, and of a remarkable 
white colour. 

Trepte and Ferko, of Leipsic, exhibited various essential oils, and artificial 
flavouring essences. 

Spahn and Schimmel, of Leipsic, exhibited a good collection of oils and 
essences, for flavouring purposes ; those of rum and brandy were particularly 
fine. 

Henrich Gademan, of Schweinfurt, exhibited a fine case containing ultra- 
marines of various tints, and also greens ; all of good colours. 

Julius Curtius, of Dinsberg, Rhenish Prussia, exhibited ultramarine of four 
different qualities ; all good. 

J. N. Adam, Renwig, Bavaria, exhibited good samples of blue and green 
ultramarines ; also samples of red and yellow prussiate of potass. 

Wilhelm Buchner, of Darmstadt, exhibited samples of six qualities of ultra- 
marine. 

C. E. Fries, Heidelberg, exhibited samples of six qualities of ultramarine. 

Puscher, Brothers, Nuremberg, exhibited samples of ultramarine, various 
dyes, ochres, chromes, and lakes of different tints, &c. 

Zuber exhibited several samples of ultramarines ; as did also Wolff and 
Co. of Schweinefurt, and widow Kohnstamm of Neiderweren, Bavaria, all of 
which were of good quality. 

The Electoral Hesse smalt-works, at Schwarzenfeldt, exhibited an extensive 
and excellent collection of nickel and cobalt products and preparations. 

G. H. Habich, of Cassel, exhibited a case containing preparations of indigo 
and Prussian blue, for colouring purposes ; a very good collection. 
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Horstmasntmd Co., Horat-on-the-Riihr, exhibited a caseef minfinJ-CDlours ; 
zaffre and zaffre salts. 

-C. W, Voight,^Thiirmgen, Saxony/exhibitedsamplefiofTvhiteJead; also, 
Prussian and indigo blues, prepared as fine colours. 

The *6wn of fieiehenstein sent a case of afsenioail ppoductfi t)btimied by 
Oiifctler^ process. 

liBo Haenel, Munich, exhibited a geod odileetion of bronze aad other 
iseiallic powders. 

Alwyn Rudel, of Halle-on-the^Saale, exhibited (Class X) a neatly-anroged 
'Oftse, containing chemical apparatus for analytical rjmrposes, mih balances, &c 

J. F. Luhme, and Co., of Berlin, exhibited (Class X) an^xt^isive assort- 
(Daent of chemical apparatus of a larger size, comprisimg air^Munps .and atber 
pneumatic apparatus ; batteries, baknces, chests fitted up oeinplete £or mine- 
ralogical or chemical analysis, retorts, dishes, glass, &c., &c. 

E. -QifesaLer, of Erfurt, exhibited (Class X) a good eellectian of the iaiger 
chemical apparatus, with thermometers, and various cheiBaQal and j^oaopkical 
instmnEhents. 

Netherlands. — In the Netherlands department a small collection of chemical 
apparatus was exhibited by L R. F. Menergilt, in which the glass beakers, retorts, 
&c., were coated with copper by the electro-process, the surfaces having appa- 
rently been first covered with silver-leaf. 

Italy. — ^In the Italian department the manufacture of boracic acid was 
represented by Count Larderel, although the series of products was not so com- 
plete as that which secured him the Council Medal in 1851. 

Lorenzo Dufour, of Genoa, exhibited the sulphate and citrate of quinine, 
well crystallised and of good colour. 

Antonio Puccio, also of Grenoa, exhibited samples of sulphate of quinine. 

Albani Fratelli, of Turin, exhibited a variety of chemical productions: 
the soaps, phosphorus, and matches, gelatine, &c., were well prepared. 

J. B. Aquaroni, Porto Maurizio, Genoa, exhibited samples of concentrated 
lemon-juice for ship's use, which remained perfectly clear and unchanged during 
the period of the Exhibition. 

France. — In the French department but few articles were exhibited which 
claim particular notice. Some fimall samples of ultramarine were exhibited by 
Boazel, Brothers, of Haubordin (IJord^. Louis Viard, of Paris, exhibited a 
collection of colours and varnishes ; and Le Fevre, Senior, of Nantes, exhibited 
specimens of his oxide of zinc in small bottles. 

Austria. — In the Austrian department a large case of eolxmrs was exhibited 
by Kinzelberger and Co., of Prague, containing 180 diflferent sanqdes; the 
whole neatly arranged and colours good, 

J. Setzer, of Weiteneck, on the Danube, exhibited ultramarines, and ZKMd- 
ders of various shades ; and sulph. cadmium of a fine bright colour. 

W. Petz, of Pesth, exhibited eome very excellent samples of carmine. 

L. and 0. Hardmuth, of Budweis, Bohemia, exhibited samples of iN^aples 
yeUow. 

J. von Herbert, of Klagenfurt, exhibited samples of white lead of very 
good colour, also samples of litharge, &c. 

"Wenzel Batka, of Prague, exhibited a very good collection of chemical 
apparatus in glass and porcelain, agate mortars, models for crystallogn^iy* 
small chests fitted up for dry and wet analyses, &c. 

Cuba. — From Cuba a very large sample of sulphate of quinine, of good 
colour and well crystallised, was exhibited by A. Sauto, who also sent several 
other pharmaceutical preparations. 

Great Britain. — The chemicals exhibited in the English department were 
upon a very limited scale, and were contributed principally by Messrs, Howards 
and Kent, whose case contained a good series of cinchona salts, and some of 
the preparations in ordinary use ; by Thomas Jennings, of Cork, who exhibited 
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nmgnesia^ carbonate and calcined; and bj one or two other houses, whose 
collections contained no articles worthy of remark. 

In the Canadian department some cod-liver oil of very fine quality was 
exhibited by F. and M. I'fesperance, of Quebec, Samples of potash, containing 
90 per cent, of alkali, were sent by P. Brennan, of Montreal, and W. Lymui 
and Co., of the Lachine Canal Drug Mills, exhibited a good collection of 
powdered drugs and various pharmaceutical preparations. 



Class III. 
Substances used as Food.* 



The articles exhibited in this class did not comprise so large a variety of 
sabstances used as food as might have been expected, considering the vast 
extent of country and the great natural advantages, both as to soil and climate,, 
which the United States enjoy. The staple products, grain, tobacco, and rice, 
were, however, creditably represented, and some of the equally important indus- 
tries excited general interest, and fuUy justified, by their exhibits, the share of 
public attention which they received. 

Of these, perhaps, the most important for many reasons, is the rapidly- 
increasing cultivation of the grape, and its manufacture into wine. Several 
producers exhibited specimens of their respective brands, though the winea 
represented the vineyards of Missouri rather than of the valley of Ohio, whidi 
is the principal seat of the wine industry. From this latter district some two 
car three samples were sent, of which one was the produce of the vineyards of 
Mr. Rehfuss, whose name is so well and honourably known in connection with 
the vine-cultivation of the States. From Missouri there were some 8 or 10 
exhibitors, good evidence of the progress and competition of the trade in the- 
South-western States. The only other vine-producing State represented was 
South Carolina, from which a sample of wine was sent by Dr. S. C. McDonald, 
of Aiken, who not only exhibited samples of the pure Catawba, but also winea 
made up to imitate the different European wines. 

These wines are the representatives of an industry still in its infancy, but 
which is increasing with such vigorous and healthy growth as to bid fair to be one 
of immense importance, socially as well as commercially, to the Western States. 
The advantages attending it were so evident that I felt it desirable to make 
myself acquainted, as far as possible, with all its details, as it appeared to me 
tiiat such information would be valuable in reference to some of our colonies, 
Australia, Van Dieman's Land, and possibly ISew Zealand, where the physical 
conditions of the country seem to be sufficiently approximative to favour the 
cultivation of the grape and its manufacture into wines. Should such be the 
case, and a vineyard cultivation be introduced successfully, I think we may fairly 
expect the money results to be no less satisfactory than those which I am about 
to detail ; while the effect on the country and the population will be seen in an 
advanced system of agriculture, where skilled labour is needed, and amply 
remunerated from the increased return readily obtained from the soil, and in. 
the improved moral condition of the labouring classes, who would lay aside, to ai 
greater or lesser extent, their usual strong and exciting drinks, for the cheaper 
and more grateful production of their adopted country. 

Although this industry dates back but a very few years, still records exist 
of wine having been made in North America neariy three centuries since. 
According to the testimony of Sir J. Hawkins, related by Redding, we are told 
of wine having been produced from the native grape in Florida in 1564 ; and 
we are told ako that it was at a very early period produced in Louisiana. 
The celebrated traveller Volney, on a visit in 1796 to the French settlers at 
Gallipolis, in Ohio, mentioned that he had drunk wine made there from a small 

♦ The Ji»y awards in reference to the articles exhibited in this Class wiU be found in 
Mr. Dilke's Report, p. 18. 
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red grape which had been found growing on some of the islands in the river, 
and thence transferred to a vineyard. Dufour, in 1799, relates that while 
journeying down the Ohio he found at Marietta a Frenchman who had com- 
menced making wine from a vineyard planted with probably the same grape, 
indigenous to the islands of that river ; however, he reports that he saw nothing 
worthy of the name of a vineyard, although he went far and wide, even as far 
as Kaskaskia, on the Mississippi, where he had been informed the Jesuits had 
planted a vineyard shortly after the first settlement of the country, but that 
the French Government had ordered it to be destroyed, lest the cultivation of 
the vine might so increase in America as to affect the wine-trade of France. 

At the commenceme^ of the present century attempts were made at vine- 
yard cultivation in several parts of the Union : at Gallipolis, in Ohio ; Phila- 
delphia, and other places in Pennsylvania; at Lexington and Glasgow, in 
Kentucky ; Baltimore, in Maryland ; at Monticello, in Virginia ; and at "Sew 
Harmony and Vevay, in Virginia ; and subsequently these were carried into 
the States of ISew York, Alabama, li^orth and (South Carolina, and the District 
of Columbia. 

However, these attempts were not very encouraging, failures generally fol- 
lowed, owing mainly to the grapes, which were imported from abroad, not being 
suited to the soil and climate. These failures had their effect upon some few of 
the most observant cultivators, who immediately renewed their attempts with the 
best of their native varieties. The Cape, Catawba, and Isabella, in the North, 
and the Scuppernong, in the South, took the place of the foreign vines, the vine- 
yards flourished, and wine was made, but of inferior quality. Still they were not 
disheartened. Having succeeded in bringing their native grape into regular 
cultivation, they turned their attention towards improving its qualities, both by 
careful treatment and a judicious system of crossing ; and the result is now 
shown in the rapid increase and prosperity of this new industry, with whose 
development the name of Nicholas Longworth is so honourably connected. 

At the present time there are upwards of 3,000 acres in grape cultivation, 
of which 1,500 are in the district round Cincinnati, and 500 more in other parts 
of the State of Ohio. In Missouri, in Hermann county, there are about 500 
acres, the area rapidly extending every year. In Indiana, from 200 to 800 
acres ; in Illinois, upwards of 100, and about the same quantity in Kentucky. 

There appear to be about 12 varieties of native grapes in cultivation. The 
Catawba* to which common consent assigns the head place in the list, takes its 
name from the Catawba river, is a native af Buncombe county. North Carolina, 
whence it was obtained by Major Adlam, and first brought into cultivation by 
him at George-town (District of Columbia), and by Mr. Longworth in Ohio. 
Both still and sparkling wines are made from it ; the colour is generally pale 
straw or pinkish. When the grapes are fully ripened, no sugar is needed in the 
fermentation. 

The Cape, now known by the Wine-Growers' Association as the Schuylkill 
grape, the former name being a misnomer, though the favourite of former 
days, is now almost entirely displaced by the Catawba. It is hardy, not so 
liable to be affected by mildew and rust as the Catawba ; requires the addition 
of some sugar to assist fermentation, and then makes a good wine resem- 
bling claret. It is still in cultivation in the vineyards, but not to any extent. 

The Isabella is more generally cultivated as a table than as a wine grape ; 
it is hardy, ripening somewhat irregularly, and making a medium white wine 
resembling Madeira, but requires the assistance of a large proportion of sugar; 
from 1 lb. to 1 4 lb. to the gallon. It arrives at a greater perfection in the 
Eastern States than in the Western. In ISew York and the North-eastern 
States it is a great favourite. 

Bland's Madeira resembles the Catawba in appearance, and is an excel- 
lent table grape, though too delicate for general cultivation ; grapes small, dark 
coloured, and without pulp. It makes a dark red wine, which requires keeping 
to give it condition. 

* The Catawba, according to Dr. Mosher, was discovered by Colonel Muri-ay on the banks of 
the river, from whence it takes its name, in Buncombe county, North Carolina, in 1802. It has 
been also found high upon the Arkansas river in about tlie same parallel of latitude 35'' 30', and on 
the same thin and gmvelly soil. The Scuppernong is the favourite wine grape, south of latitude 
36** ; north of that it loses its character, and is not sufficiently hardy to stand the winter climate. 
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The Ohio is also a fine table variety, too delicate for general purposes. In 
suitable situations it bears well. 

The Lenoir is a small black grape very sweet and agreeable ; not gene- 
rally cultivated. 

The Missouri is also a black grape ; berries sweet and without pulp. This 
variety is greatly esteemed in some districts, and makes an excellent wine 
resembling Madeira. 

Norton's Seedling has small berries, sweet and of a purple tint, but makes 
only an inferior wine. 

HerhemonVs Madeira bears well ; small berries, dark coloured, and without 
pulp. It is cultivated both as a wine and a table grape, and makes a wine of 
a pink or light red colour, resembling in flavour the Spanish Manzanilla. 

Minor^s Seedling. — A new grape of the ^' fox grape" family, is a very hardy 
variety, little subject to mildew and rot, and bears good-sized bunches of large, 
pulpy, and very highly-flavoured berries. These require to be mixed to some 
extent with other varieties, as they produce a wine too musky and high- 
flavoured to be agreeable. Owing to its hardiness and good bearing qualities, 
it is likely by cultivation to become a valuable addition to the vineyard. 

White Catav^ba. — ^Another new variety, a seedling from the Catawba, but, 
as far as experience goes, far inferior to it. The berries are white, full-sized, 
and pulpy ; the wine has not yet been tested. 

Mammoth Catawba. — Another new seedling from the Catawba. The 
bunches are large, berries round, large and pulpy ; in some seasons subject to 
drop off^ before ripening. Their flavour is not equal to the old stock, and the 
wine has not been tested. 

Mr. Long worth, in a communication to the Canada Horticultural Society, 
remarks — " That he has for 30 years experimented on the foreign grape, both 
for the table and for wine." Many years ago he obtained a large variety of 
Erench grapes from the vicinity of Paris and of Bordeaux. From Madeira, 
he imported 6,000 vines of their best wine grapes, but not one of them was 
found to be worth cultivation in the latitude of Ohio. Subsequently, as a last 
experiment, he imported 7,000 from the mountains of the Jura, in the vici- 
nity of Salins, embracing upwards of 20 varieties of the most esteemed wine 
grapes of France, with which at first he was more successful. After a trial 
of five years, however, they have all been thrown away, and he declares it to be 
his conviction that to cultivate the grape for wine purposes successftilly, reliance 
must be placed on the native grapes of the country, and on new varieties raised 
from their seed. He has now an experimental vineyard adjoining his residence, 
in which he is cultivating some 80 varieties of European grapes in order to test 
their qualities and suitability for crossing with the native grapes. 

There is some little difficulty in arriving at an average estimate of the cost 
of establishing a vineyard owing to the general absence of statistics incidental 
to new countries and to new industries, and also to the various modes by which 
they are brought into operation. It has hithprto been a very general custom 
to give a piece of land — say from 10 to 20 acres, with a suitable house on it to 
a vine-dresser (generally German, sometimes French or Swiss,) on a lease for a 
certain time, the tenant covenanting to plant it, and perform all the necessary 
operations in a proper manner, and within certain limits as to time, and to pay 
the proprietor annually, who usually furnishes the roots and cuttings for the 
first 2 or 3 acres, one-half of the proceeds. Under this arrangement everything 
depends upon the tenant ; if he be successful, the return to the landlord is good 
and the outlay insignificant. In two cases I have been able to obtain a state- 
ment of the cost of establishing a vineyard upon which perfect reliance may be 
placed. 

The one is that of Mr. Buchanan, a gentleman to whom I am personally 
indebted for most of these details, and whose cultivated tast^ and perfect 
acquaintance with the subject are no less valued by his colleagues and fellow- 
citizens than by those strangers who, by kindled tastes and pursuits, are brought 
in contact with him. 

Cost of preparing a vineyard of six acres, containing 14,400 vines : — 
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Dollars. 

Trenching 2 ft. deep, at g65 per acre . . . . 890 

Sodding aA-enues, at $10 . • . . . . 60 

Cost of 30,000 cuttings, at $2 50 c. . . . . 75 

Planting .. .. .. .. .. 70 

14.500 locust stakes at $3 per J 00 . . . . 435 

Setting ditto . . . . * . . . 5d 

Cost ot attending the first year, vine-dresser at $216, 

und a man for one month at $15 . . . . 231 

Second year, vine-dresser at $216 ; man two months, 

nt$30 .. .. .. .. .. 246 

Cuttings to 'ivplaoe^ultires, about 20 

Carting, kc. . . . . . . . • * 68 

Contingencies . . . . . . . . 150 

Total .. .. ... $1700 

or neaa-Iy $300 per aore^ irreq^eetire of tive rent^ 8sc., of the land during^ the 
two years. 

In a locality where the oattmgs can be disposed of at from $2 to $2 50e. 
per 1000^ it will reduce this aggregate about $100^ or at all events sufficient to 
be a setoff against the cost of replacing stakes^ manuring^ Sec, which is^ from 
time to time, needed. 

From Mr. Resor's statement, which includes the cost and returns of hia 
vineyard for nine years ; it appears that an acre planted 3x6 ffeet, containing 
2,300 vines, cost him $284, to which, adding labour for two years, $50, makes 
the total amount to $334 per acre, or $34 more than the foregoing. It appean 
Mr. R., however, used two years' old vines, which cost him $125 more than 
cuttings could have been purchased at, which would reduce his acre, had he used 
cuttings, to $209> when first in bearing. 

As an average estimate, Mr. Buchanan says that we may put the co£^ down 
at $200 to $350 per acre, depending on the economy and good managauent of 
the proprietor no less than on the situation and local circumstances of the 
vineyard. 

Labour. — ^The annual labour required is given at. $60 per acre* 

For a vineyard of six acres :— 

Dollars. 
Vine dreseer, per annum . . 240 

Labour to assist in pruning . . . . . . 25 

„ spring cuiture . . . . . . . . 40 

„ suBuner ditto . . . . . . .. 55 

Total .. .. .. ..360 

or $60 per acre. 

AlthQUgh I do not think it necessary to enter into the details of the method 
of cultivation pursued, which appertain more directly to practical agriculture, 
one point, however,. I Avish to claim some attention to, as involving important 
scientific principles, which, if confirmed by further experience, may materially 
affect the future condition of other cultivated crops, and be an important and 
valuable addition to our knowledge of the pTiysiology of vegetable life. 

Mr. L. Rehfiiss, one of the most skilftil as well as scientific members of 
the Wine-Grower's Association, has promulgated a theory, founded on his 
own observations, which, if supported by continued experience, must be of 
great importance to the wine industry of the States generally. An objection 
existed in the Ohio wines on account of their acidity, which induced Mr. 
Eehfuss to submit them to a carefol examination, when he found that it 
was due to the excess of malic acid present in them. This organic acid, 
in combination with bases, forms very solubld salts, which are not precipated 
by alcohol, while tartaric acid does the reverse. The soils, too, when sub- 
mitted to analysis, exhibited a deficiency of potash as compared with t&e 
vineyards of Europe. He therefore concluded that the addition of potesfa 
salts were required in the soil. This experiment was successfiil; the wine 
of that vintage was found to be greatly improved; to have a less per centage 
of free acid, and to form a largely increased proportion of tartar. 

The size of the vineyards vary considerably, as the expenses incurred in 
forming them are very heavy, and consequently only small pieces of land are 
taken in hand at a time. Much of the work, too, is done upon a sharing system 
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•by men, chiefly foreigners, of limited means, who rely rather on their own labour 
and that of their family than upon hired assifitance. We may arrive at some- 
thing like an average estimate by taking the Cincinnati district as a type. 
There appear to be about 1,250 acres in grape cultivation, in the occupation 
of about 300 persons, either as tenants or proprietors. This would give an 
average rather exceeding four acres to each vineyard ; and this estimate is con- 
firmed by that of Mr. Longworth's estate, which comprises 122 j^ acres culti- 
vated by twenty-seven tenants. 

The duration of a vineyard seems to be considerably affected by the mode 
in which it was in the first place planted. If the land is merely ploughed,. it 
appears to be worn out in about fifteen years, the seventh year giving the highest 
return. If ploughed, and then subsoiled, it is considered as good for twenty 
years; but if the ground is trenched two feet deep, weU drained, and properly 
attended to during the growth of the vines, the vineyard is then considered as 
a permanent one, and will remain productive as long as these conditions are 
secured. The crop is always more certain on such land, not being so liable to 
suffer from the effects of a dry or wet season, mildew, or rot. One of Mr. 
Longworth's vineyards, planted on ground well trenched, &c., twenty-eight 
years ago, is still in vigorous bearing. 

The average produce per acre may be taken, one year against another, 
at 250 gallons : in many cases this has been greatly exceeded. In Mr. 
Besor's statement, for instance, he gives the expenses and returns of his 
vineyard for nine years, from 1837 to 1846, which ehows an average per year 
of 480 gallons per acre. Other authorities give still higher returns. In 1846 
we find Mr. Reort's vineyard of two acres yielded 1,300 gallons ; and on Mr. 
Longworth's property, selected portions produced at the rate of 1,470 gallons 
per acre. The bucket of grapes from the vine will yield from three to three and 
a^half gallons of juice, according to the season. 

In the wine-making process there is nothing new. The cost for 
gathering, picking, pressing, and vatting, may be taken at from $20 to $30 
per acre. The price is determined, as a naiatter of course, both by the 
season and by the character of the vineyard. Probably, taking the average 
of years and of growers, $1 per gallon would be the proper estimate of its 
market value. Those who have storeage-room and capital sufficient to 
allow them to hcAd it in stock a certain time, readily realize from $1 26c. 
to $1 50c. per gallon. This was the current price in Cincinnati during tiie 
last autumn. By this, however, a loss is sustained, due to fermentation, 
evaporation, lees in racking, &c., equal to about 10 per cent. When the 
wine has been kept until it is sufficiently ripe for bottling, the price may be 
taken at $2^ per gallon, in large quantities, and $3 in smaJlar. The sparkling 
•wine requires to be kept eighteen to twenty-four moni^. The .still is never 
bottled until the fourth year. 

The money-return, however, is satisfactory upon the outlay. If we take 
the cost per acre at $300, 

Dollars. 
The interest at 6 per cent, would amount to . . 18 

Annual labour . . . . . . . . 60 

Expenses on making irine . . . . . . 26 

Total .. .. .. ..103 

£stiinated average return per acre, 250 gallons at j^l 2S0 
Giving a profit balance of ^^147. 

This halance would be chargeable with the annual value of the land as rent, 
if in the hands of the proprietor ; or if carried on under the share system,^ it 
would be divided between the two, the owner and the occupier of the land. In 
either case the profit it presents appears satisfactory. 

There are two sorts of wine made, the sparkling and the still Catawba. 
Of these, Mr. Longworth and Messrs. Zimmermann are, I believe, the prin- 
cipal makers ; there are, however, many others, whose brands bear a high 
character in the market. Both their establishments are upon an extensive 
scale, and their stock of wines large. 

Mr. Longworth bottled, of sparkling Catawba, in 1860, 60 000 bottles ; 
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in 1851, 75,000 ; in 1852, 110,000 ; and he expected in the past season 
to be able to bottle fully 160,000 bottles, besides selling from 30,000 to 
60,000 bottles in the cask to the German population. Messrs. Zimmermann 
only bottle the still wine; this requires a long period in the vat to 
fully perfect the fermentation, and subsequent cleansing; their trade is 
consequently less advanced than that of the sparkling wine, which goes to 
market much sooner. In 1852 they bottled to the extent of 30,000 ; in 1863, 
about 50,000, which amount will be fully doubled, I was informed, in 1864. 

Quite recently, too, they have commenced making brandy, a sample of 
which, made by Messrs. Zimmermann, I had an oportunity of tasting, which 
was of very excellent quality. It is found that sufficient ''pumice" or 
"mark" is obtained from 1,000 gallons of wine to produce from fifteen to 
eighteen gallons of brandy. 

The selling prices of the wines in the market are from $8 to $12 per 
dozen for still, and $10 to $15 for sparkling wines, and the demand is greatly 
beyond the rate of supply. The price asked for the brandy was $3 60c. per 
gallon, but I could not learn that any had yet been sold. 

It is estimated that in five years the wine produce will be five times its 
present amount, owing to the increasing extent of acreage being put under 
vineyard cultivation, stimulated by the great demand for the wine, and the 
remunerative prices which it consequently fetches in the market. 

From the foregoing details it appears that the present condition of the 
wine industry of the States is represented by 2,000 acres of land in vineyard 
cultivation, which at an outlay of $300 per acre would give an invested capital 
of $600,000, and would furnish direct employment for labour to the amount of 
$120,000 per annum, irrespective of coopers, &c. Allowing two-thirds of the 
vineyards to be in bearing, their produce would in the process of wine-making 
require an outlay for labour equal to $35,000, and the manufactured result would 
be a gross produce of 350,000 gallons of wine. Giving an average value to this 
of $1 per gallon, and deducting 10 per cent, for loss, &c., we have a nett return 
of $315,000 per annum. This does not make allowance for the wear and tear 
of the plants, &c., neither does it include the brandy manufactured, of which 
6,250 gallons ought to be made from the lees of 350,000 gallons of wine, — nor 
of the crude tartar which at present is not preserved. 

A fine sample of Kentucky tobacco was exhibited by French, Lyon, and 
Tabb of Dovor, Kentucky, in hogsheads, as packed for market. The leaves 
appeared to have been picked when fully ripe, dried slowly, and then pressed in 
the usual way. Some of the leaves were of large dimensions ; one measured 
37^ by 14 inches: the quality was excellent. Wm. Greaves exhibited sam- 
ples of Cavendish tobacco. This is known as chewing or plug tobacco, and is 
put up in boxes of various sizes. Those exhibited weighed 38 lbs., and were of 
different qualities, to which different names and prices were attached. 

Dollars. 
Ladies' love ! sold at .. .. .. 16 per box. 

Ladies' twist ! ,. .. .. .. 13 „ 

Fair American ! .. .. .. ., 10 „ 

Tobacco for smoking is either in leaf or cut up into fine shreds ; for chew- 
ing it undergoes a process of gradual fermentation, and is then sweetened by 
the addition of molasses, and either done up into rolls, or pressed into cakes. 
The former is known as twist, the latter as plug tobacco. A good chewer, I was 
informed, would dispose of from 4 to 8 oz. per day 

There were several other exhibitors of raw and manufactured tobacco. The 
two mentioned, however, represented the best in their respective manufactures. 
The Missouri samples were very good, the colour of the leaf being of a lighter 
colour than the Virginia and Kentucky and having a more fully developed 
skeleton or midrib. 

Specimens of tobacco, cultivated in Connecticut, were exhibited by Keller 
and Co., of "N^ew Hartford : the quality was excellent, and the superior price it 
fetched in the market showed the estimation in which it was held. 

A good case, containing fine bold samples of Ohio seed leaf tobacco, was 
sent by Messrs. Harkenburgh and Co., of New York. 

The tobacco cultivation is so peculiary identified with the United States, 
and its history is so well known that but little need be said in reference to it. 
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The^stafcisticB furnished by recent Treasury returns, and by the last Census, how- 
ever, furnish some interesting points in relation to this important staple of 
American produce. The principal varieties cultivated in the States are the 
Virginian ; the large-leaved ; the dwarf; the Cuba ; and the common green 
tobacco. Its cultivation, from the following statement seems to be pretty 
general throughout the States of the Union. 

Betubhs of ToBAOoo raised ia the Usitzd Sxates in 1850. 

lbs. 

New Hampshire . . ... . . 60 

Massachusetts .. .. .. .. 119,306 

CoBnectieut .. .. .. .. M88,983 

NewYork .. .. .. .. 870,222 

Pennsylvania .. .. .. .. 57,619 

Maryland ..^ .. .. .. 21,199,281 

District of Columbia . . • • . • 15,000 

Virgimia .. .. .. .. 66,516,492 

North Carolina . . .. .. .. 12,058,147 

South Carolina • * . . . . . . 73,235 

Georgia .. .. .. .. 420,123 

Florida .. .. .. ,. 982^4 

Alabama .. ., .. 163,605 

Mississippi .« .. ,, .^ 48,349 

Louaiana . . . . . . . . 23,922 

Texas .. .. .. .. 60,770 

Arkansas .. .^ 224,164 

Tenncsaoa .. .. .. .. 20,144,380 



55,765,259 

Ohio ' .. .. .. .. 10,489,967 

Michigan .. .. .. 2,226 

In^aoa .. .. .. .. 1,015446 

nUnaw .. .. .. .. 844429 

Missouri _ .. .. .. 17,038,364 

Iowa .. .. .. .. 2,012 

Wisconsin .. .. .. 76S 

Califotma .. .. .. .. l,0iK) 

Oregon .. .^ .. .. 325 

New Mexico .. .. .. ,. 1,118 

Toftd .. 199,632,4»4 

From these retorns it appears thai &e production of tobacco has decreased 
Beariy 20,000,000 lbs., during the ten years' interval between 1840 and 18«V 
iffa3e ttie home consumption appears to have increased not only inproportioa 
to the population, but also in the ratio per individual. 

This is shown by the relation between the gross population and the nett 
home consumption in the two years 1840 and 1860 respectively. In 1840 the 
cropamounted to 219,163,319 lbs., and the imports (chiefly cigars, &c., from 
Cuba) 346,035 lbs., making a total of 219,609,364 lbs. If from this is deducted 
the quantity exported (as 1^ tobacco, manufactured,and snuflF), 184,966,797 lbs., 
the AflFercnce will be 84,643,667 lbs., which taking the population at 17,069,453, 
would be equal to a consumption of 2 J lbs. per head per annum. In 1850, the 
crop amounted to 199,532,494 lbs., and the imports to 4,807,868 lbs., making 
a total of 204,339,362 lbs. After deducting from this the quantity exported 
122,406,780 lbs., the balance left is 81,932,672 lbs., which divided by the 
population 23,080,972, represents a consumption equal to 3^ lbs. eaclu 

A very good collection of plain and fSajucy samples of vermicelli and maca- 
Tcm, was exhibited by Billing and Vogel of New York, well and tasteftifly 
frepsffed, and apparently of good quality. 

Two well known firms, Hecker,Brothers, of New York, and Raymond, Schuyler 
and Co., of West Chester county, New York, exhibited samples of their cereal 
manu£Ebctures, including Indian com, and ita preparations, as samp (the com 
with the skin and soft portion removed) ; hominy, (com, bran and all, ground 
coarse) ; conmion meal, ditto ground much finer ; wheat, different varieties of meal 
from ditto ; barley, pearl barley, groimd barley, — a good article. These prepa- 
tions are well known in this country, both exhibitors having received a prize 
nedal in 1861. A similar collection was exhibited by H. Gr. and L. B. Hotch- 
kiss, of Lyons, New York, whose articles were also exhibited in 1851, and 
lunourably mentioned by the jury of Class III. Samples of buckwheat flour 
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were exhibited by W. B. C. Carpenter of ISew York, large quantities of which 
are annually consumed for cakes, &c. 

Walter Baker and Co., of New York, exhibited samples of cocoa and cho-. 
colate of good quality, and very neatly arranged. 

Joseph Govaerts, of !N"ew York, also exhibited a good assortment of pre- 
pared chocolates. 

G. C. Gussen, of New York, exhibited samples of mustard, prepared 
according to the American, English, French, and German methods ; and nume- 
rous samples of mustard, and various spices of condiments, both raw and prepared, 
were exhibited by Charles W. Walker of New York. 

Some excellent samples of sugar were exhibited ; those by Havemeyers and 
MoUer, of New York, and by the Right Reverend the Bishop of Louisiana, were 
the most worthy of remark; the colour was good; the crystals, large, &c. 

Although it appears from the State documents that the cultivation of tihie 
sugar cane, which had been introduced from St. Domingo by the Jesuits in 
1725-6, was strongly encouraged by the French in the early days of the colony 
of Louisiana, it had not been carried into effect to any extent until about the 
year 1764, when we find that samples of the produce were sent over to the 
mother country, by the Chevalier de Mazan, which were pronounced to be equal 
to the St. Domingo sugar. The cession of Louisiana to Spain, about that period, 
acted as a check to the rising industry, as no further accounts of sugar-making 
are to be obtained until 1791, when the first sugar-house was erected under the 
auspices of the government at St. Bernard. Tins in the course of the next few 
years, was followed by others, which together seem to have established the basis 
of the sugar industry in the State. Its progress, however, at first was not very 
encouraging ; and at the cession of Louisiana to the United States, the number 
of acres in sugar cultivation showed but a trifling increase. The early statistics 
from 1800 to 1818, are so deficient as to afford no very satisfactory information; 
in that year we find the total crop given at 25,000 hogsheads, the whole of the 
manufacturing operations being carried on by animal or manual labour. In 
1822, steam-power was introduced, and an increased production is shown, now 
amounting to 30,000 hogsheads. This increase was kept up in a regular and 
very satisfactory ratio for the next ten years ; the crop for 1832-3, having pro- 
duced 70,000 hogsheads. In 1842-3, the returns give a crop of 140,316 hogs- 
heads, or an increase equal to 100 per cent, in the ten years. By the Census 
returns for 1850, we find the total crop of the States to amount to no less than 
272,964 hogsheads, which were contributed by the following States in the pro- 
portions given. 

Hbds. 
Alabama . . . . . . . . 28 



Noi-th Carolina 

South Carolina 

Georgia 

Florida 

Mississippi 

Texas . . 

Louisiana 



150 
1,273 

1,74U 
278} 
7,017 
262,486 



Total .. .. .. 272,964 

Louisiana, as may be seen, is still the principal locality of the sugar culti- 
vation, which according to Champomier (^annual statement), extends along both 
sides of the Mississippi, from 67 miles below New Orleans, to about 190 miles 
above. It is also cultivated on the Eed River, including Rapides and Avoyelles, 
and on the bayous Lafourche, Terrebonne, Little and Great Caillou, Tech^, 
Sale, Atchafalaya, and others, and the prairies St. Martin, Vermilion, &c. He 
gives the production of this State for 1861-2, at 236,547 hogsheads, equal to 
267,138,000 lbs., which were made by 1,474 sugar houses, of which 914 were 
worked by steam-power, and 560 by horse-power. 

For 1862-3, he gives the aggregate crop of the State, at 321,934 hogsheads 
which comprises 276,671 hogsheads brown, made by the old process, and 46,263 
hogsheads refined, clarified, &c., having a total weight of 368,129,000 lbs., and 
showing an increase over the crop of the previous year of no less than 85,387 
hogsheads. The crop was remarkably well got in, and was not only the largest 
ever raised in the State, but was also of very superior quality, the season having 
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proved remarkably favourable, particularly on the banks of the Mississippi river 
and bayou Lafourche. 

The following is the estimated yield of the State for the last ten years, 
which exhibits an irregular but heavy increase in the amount of productipn. 





Ilhds. 




Hhds. 


1842-3 


140,316 


1848-9 


220,000 


1843-4 


100.000 


1849-50 


248,000 


1844-5 


200,000 


1850-1 


211,000 


1845-6 


187,000 


1851-2 


236,500 


1846-7 


150,000 


1852-3 


321,934 


1847-8 


240,900 







The rate of increase may be more clearly illustrated by taking the average 
of the crops at intervals of five years, for the last twenty years. 



Aggregate amount of crops from 1833 to 1838 

1838 to 1843 
1843 to 1848 
1848 to 1853 



Hhds. 




Hhds. 


340,000 


average 


68,000 


502,000 


»» 


100,400 


877,000 


»» 


175,000 


,237,700 


»» 


247,500 



It is also stated by him that, in a recent tour through the sugar-making 
districts of the State, he ascertained that no less than 410 cotton estates are 
now in full preparation to go into the sugar cultivation. 

Notwithstanding the large home production of sugar, the demand still 
continues ahead of the supply, the following quantities having, according to the 
official returns, been imported into the United States, during the periods for 
which the home production has already been given, viz : — 





lbs. 




lbs. 


1818 . 


51,284,983 


1846 


. . 128,028,875 


1822 . 


88,305,670 


1847 


. . 226,683,261 


1832 . 


66.451,288 


1848 


.. 248,201,117 


1842 . 


. . 173,863,585 


1849 


. , 253,815,495 


1843 . 


71,335.131 


1850 


197,651,819 


1844 . 


. . 186,804,578 


1851 


864,537,861 


1845 
1 • 


.. 115,664,840 
J J J-' 


^j* 1 J 


L J. •_ Xl^^ 



The largely increased production of beet-root sugar in the Continental 
States has been in advance of their increase in consumption of sugar, and conse- 
quently has been the means of throwing large quantities of Cuban and West 
Lidian sugar on the American markets. 

Morell D. Bowen of Chenango county, K"ew York, exhibited several pine- 
apple cheeses, well made, and of good flavour, though they suffered a little from 
the great heat in the building. 

Preserved milk was exhibited by Gail Borden, whose preparation termed 
^^ meat biscuit," received a Council Medal in 1861; and by C. Alden of New 
York, prepared either for direct use, or in combination with coffee, choco- 
late, &c. 

In concentrating milk for the purpose of preserving it for future use, a 
difficulty always presents itself in regard to the sugar of milk being so sparingly 
soluble in water as compared with ordinary sugars. This, by concentration of 
the miDc, becomes crystallised, and then is with difficulty reddssolved when the 
milk is required for use. To obviate this it is customary to remove the crystal- 
lised portion, and to substitute the more soluble cane-sugar for it. 

The use of preserved milk has increased much of late years, owing to the 
great increase in marine travelling ; for home purposes it is now of less im- 
portance, as the facilities of railway carriage for bringing up daily supplies from 
wide districts of country to the large Central points, are so great, that good and 
pure milk ought to be obtainable in all the larger cities, as well as in the rural 
districts. With us in London, however, constant and serious charges are made 
in respect to the quality of milk supplied by the dealers ; and it appears upon 
enquiiy that our friends at New York have fully as much cause for complabt 
as we have. 
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In a recent number of Hunt's Merchant's Magazine^ a paper appesEred coa- 
taining a digest, with some additions and remarks on a pampUet ^ On the Ifilk 
Trade of New York," published during the last winter. From this we gkan some 
curious though unpleasant statistics, in reference to the milk supply, dating ba^ 
to the period immediately preceding the introduction of country milk, through 
the medium of railway conveyance. 

In 1841, it was estimated that the supply of milk to the City of New 
York, was about 16,405,000 quarts or 45,000 quarts daily ; a very small portion 
of which was pure; the entire trade being in the hands of the stoUl milk 
manufacturers. Now ( 1 852) the total consumption amounts 270,000 quarts daily, 
or nearly 100,000,000 quarts annually. 

According to the returns of the four principal railways, carrying milk into 
New York, for the year 1851, we find that there were carried by the 





OuartB. 




$ c 


Haarlem Railroad . . 


12,634,178, 


selling at 


63,120 89 


Erie Railroad 


12,610,556, 


9» 


63,052 78 


Hudson RiTer Railroad 


596,338, 


9f 


2,221 72 


Newhaven Railroad 


90,732 
• . 26,658,404, 


99 


4,336 69 


Total 


132,726 08 



The returns for the first half of 1862, again show a considerable increase, 
the quantities being by the — 





Quarts. 


Freight. 


Haarlem Railroad 


7,789,318 


t 
38,946 


Erie Railroad 


6,402,230 


32,011 


Hudson River Railroad 


684,688 


2,996 


New Haven Railroad . • 


621,220 


3,126 


Jersey Railroad 


482,060 


MS 


Ram^e and Patterson Railroad 


182,500 


637 


Steamboats 


273,750 


912 


Bargea 


273,750 


1,365 


Total 


16,709,456 


80.938 



giving a total amount for the year, equal to 53,418,912 quarts, or 182^826 
quarts per day ; from which it appears that the supply of country milk in 1851-2, 
more than quadrupled the entire supply in 1841. In 1842, the year after the 
opening of the Erie Sailroad, the quantity of milk brought up amounted to 
588,605 quarts; last year (1862), it nearly reached 13,000,000 quarts. 

Thus much for country milk ; but another great source of supply exktB— 
the swill milk manufactories in and about the city. According to the best 
estimates, these Ornish a supply about double that obtained from the countiy, 
being somewhere about 60,000,000 quarts per annum, or 160,000 quarts per 
day. 

It appears also that both the country and the swill milk are adulterated by 
the dealers to the extent of one-fourth of the original amount ; this would give 
us something like the following amounts for the annual consumption of Kew 
York:— 

Quarts. 
Country milk brought .. .. .. .. 33,118,912 

'^-*"-^" .. 60,000,000 



Swill milk 

Per-centage of adulteration to country milk 

Ditto to swin milk 

Total 



8,000,000 
15,000,000 

116,418,912 



and would require an annual outlay by the consumers equal to about 
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$5,600,000, which, taking the population at about 600,000, would give an 
average of $9 16c. per head for the supply of milk, equivalent to about 204 
quarts per annum, or '56 of a quart per day per head. 

Notwithstanding the cheap rate of rafiway carriage, and the great induce- 
ments both to suppliers and consumers to encourage that mode of supplying the 
market, the sivill milk trade increases still more rapidly. The number of cows 
kept for the supply of country milk is estimated at 10,000, having a value of 
$250,000, Those kept in the city and its vicinity are estimated at 13,000, and 
valued at $200,000. These latter are fed almost entirely on "swilV — distillery 
wash. This is carried for 3 or 4 miles round to the outlying establishments. 

The adulteration of the milk seems to be the act of the city dealers, very 
little taking place in the country districts ; however, even the doctored and 
sophisticated country milk is considered far preferable to the swill milk. 

The largest establishment in the city is at the end of Sixteenth Street, by the 
IJorth river, which contains, in three parallel rows, from 600 to 700 feet in length, 
large cow stables, having altogether accommodation for nearly 2,000 cows, and 
extending from the Tenth Avenue down to the river. In these stables they are 
confined in very close order, in a heated and tainted atmosphere, and are fed upon 
the '^ swill,'' with which their feeding troughs are liberally furnished. Occasionally 
a small quantity of other food, as hay, meal, &c., are given. It requires about 
a fortnight before the animal wiU take to the food, after that the average con- 
sumption by each cow amounts to from 28 to 30 gallons per day, for which a 
charge is made of 6 cents per day per head. Ho litter is allowed for bedding, 
and the accumulation of filth is painfully evident as you approach the premises. 
The effect upon the health of the animal soon becomes evident ; the jaws are 
affected, the hair falls off, and the ulcerated condition of the hoofs renders it 
difficult to keep it on its legs. Nevertheless, on all occasions, when practicable, 
it is rendered available to the slaughterer. The loss bv deaths is twehe per cent. 
per annum. Another large establishment exists in Fortieth Street, where the 
cows are kept in a manner quite as bad as the foregoing ; and in Williamsburgh, 
adjoining an extensive distillery, may be seen a similar establishment where 
the cows are forced together in a still more reprehensible manner. Here, 
indeed, the mortality is frightful, averaging from sixty to sixty-five per cent, 
annually. 

Some very interesting specimens of the vegetable produce of the territory of 
Minnesota were contributed by G. W. le Due, of St. Paul, comprising varieties 
of com, wheat, bariey, a large bag of *' manomin ^ or Indian rice {Zizania 
aquatica^, &c.,*'mococks" of maple sugar, as prepared for market by the Indians. 
A neatly arranged collection of grain in ear was exhibited by S. L. Thompson of 
Long Island. The names, however, appeared to be somewhat arbitrarily 
given. 

Rice, one of the staple products of the Southern States, was left unre- 
presented save by J. Davis, of Wilmington, North Carolina, and by one lady 
exhibitor, Mrs. W. C. Wayne, of Wilton Bluff, Poupon river. South Carolina, 
who forwarded samples of the crop grown on their estates, both in the sheaf 
and thrashed out and husked for market. 

The cultivation of rice is principally met with in the States of Georgia, 
South Carolina, Florida, Mississippi, Louisiana, Alabama and Texas. A variety 
called the Cochin China, or mountain rice (Oriza mutica), is grown in Virginia 
and Maryland, and other places north of these States. The common variety 
delights in low-lying, swampy districts, as tide-water swamps. The mountain 
rice, as its name imports, is more adapted to dry and elevated places. The 
former is the most productive, and furnishes the finest sample ; an average crop 
may be taken at from 30 to 60 bushels ; whereas the latter rarely yields more 
than from 16 to 24 bushels per acre. 

The export trade shows but little increase, the returns being, for 1800, 
112,056 tierces ; 1810, 131,341 tierces; 1820, 88,221 tierces; 1830, 116,617 
tierces ; 1840, 101,617 tierces; and 1850, 106,590 tierces. The total produce 
of the States, however, shows a remarkable increase in the last 10 years, the 
crop of 1840 being estimated at 80,841,422 lbs. and the crop of 1860 at 
216,312,710 lbs., contributed by the following States:— 
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lbs. 


Vii-ginia 


^ , 






17,154 


North Carolina 






5,465,868 


South Carolina 






159,930,613 


Georgia 








38,950,691 


Florida 








1,075,090 


Alabama 








2,811,252 


Mississippi 








2,719,856 










4,425,349 


Texas 








87,916 


Arkansas 








63,179 


Tennessee 








258,854 


Kentucky 








5,688 


Missouri 








700 


Iowa 


Total 


• • • 




500 




215,312,710 



Flint, Peabody and Co., exhibited specimens of California grain crops of 
gigantic proportions. The oats were ten feet three inches high, with heads from 
twenty-two to twenfy-eiaht inches long ; some of the wheat contained from 60 to 
80 grains on each spike; others snowed that the tillering process had been 
rery vigorous. 

Great Britain. — ^Thc contributions of Great Britain to Class HI were very 
scanty, the only one needing notice was the large collection of agricultural 
and horticultural seeds, exhibited by Noble, Cooper, and Bolton, of London, 
whose value, however, was much lessened by the absence of any arrangement in 
the disposition of them. 

Cknada. — In this class the substances exhibited as the productions of 
Canada were both more numerous and better calculated from their, quality to 
uphold the character the colony acquired in 1861 than those which she contri- 
buted to either of the preceding classes. Five excellent samples of wheat flour 
were exhibited by A. Priffier and by L. A. Cummer, of Waterdown, and by 
J. D. Ewart, of Dundas, C. W. ; and samples of buckwheat flour by E. Tren- 
holm, of Eensey, C. E. ; samples of barley of good colour, though rather light 
weight, were sent by E. W. Thompson, of Toronto. Samples of maple 
sugar, raw and purified, in cakes, do. crystallized, were sent by Betsy Rousseau^ 
of St. Hilaire, C. E. A case was exhibited also by — Lambley, of Quebec, 
containing varieties of maple sugar in various states, — the raw syrup, the sugar 
crystallised, and as sugar candy. A fine sample of whit^ wheat was sent by 
J. B, Carpenter, of Townshend ; and some remarkably fine white peas were 
exhibited by James Herring, of Toronto. Good samples of peas were sent also 
by S. Bartlett, of Belleville, C. W., and by J. Muir, of Hinchinbroke, C. E., who 
exhibited a very fine sample of Hopetoun oats, and a well-made and well- 
flavoured cheese. 

There were several other samples of agricultural produce shewn, but not 
sufficiently good to claim a special notice. 

The only other contributions to this class consisted of various sauces, and 
also some cigars, snuffs, &c., which were apparently of good quality. 

Prince Edward's Island. — ^From Prince Edward's Island specimens of agri- 
cultural seeds were sent, which were remarkable for the excellence of their 
quality and the very clean and creditable manner in which they had been pre- 
pared for exhibition. They comprised samples of white and black oats, baney, 
linseed, Timothy seed, buckwheat, and red clover, besides samples of pearl 
barley, oatmeal, and flax fibre. Some cheese, butter, and lard, were also exhi- 
bited. These, however, had suffered from the high temperature of the 
building. 

British Quiana. — ^The collection contributed to this class by British 
Guiana was very comprehensive and well-arranged. It comprised various sam- 
ples of sugar prepared by the vacuum pan process, and also samples of the rum, 
both coloured and pure, manufactured at the same estates. These form 
important articles in the commercial produce of the colony. In 1862 the 
returns were — 
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Sugar .. .. .. .. 55,700 hhds. 

Molasses . . . . . . . . 10,075 puucbeons. 

Rum .. .. .. .. 24,520 

Several samples of rice and maize were sent, as also of cacao, andof coflfee, 
and its substitute, the seeds of the cassia occidentalis. Dried pigeon peas 
{Cajanus flavus) were exhibited. The meal of the plantain, one of the most 
important of the vegetable productions of the country, was well represented by 
specimens contributed from several different estates. This meal is one of the 
most nutritive of the amylaceous class, owing to the amount of nitrogen com- 
pounds it contains, about 6 J per cent. (-88 N). From the bitter cassava {Janipha 
manihot) a very nutritive meal is obtained, containing '78 N, equal to 4-83 of 
proteine compounds, and from the inspissated juice of the roots of the plant a 
powerful condiment and also antiseptic substance is obtained called "cassareep," 
which enters largely into the composition of their stimulant sauces. Samples 
of these, as also of the meal of the sweet cassava (J. Loejlingii), and of various 
arrowroots, were amongst the articles exhibited. Dried bananas and sliced and 
dried bread fruit CArtocarpus incisa), samples of tobacco, and samples of the 
isinglass, procured from the '' gilbacker " {Silurus Parkeri)^ a fish very abundant 
in the estuaries of the colony, formed some of the more prominent portions of 
the collection. 

Newfoundland. — Some good barley was exhibited by the Newfoundland 
Agricultural Society. Cod-liver oil, fine quality, by L. J. Dearen, of St. John's, 
some very good preserved fish, in hermetically-sealed cases, and samples of 
raspberry-vinegar. 

Bermuda. — ^From Bermuda, a cask of very fine arrowroot was sent by 
J. Dickinson. 

France. — In the French department, Leroy Dubois, of Dlies [du Nordl, 
exhibited a large collection of samples of 48 varieties of wheat in the straw, all 
duly named. 

Various preserved alimentary substances were exhibited by Gremailly, sen., 
of Gray, Haute Saone, consisting of meats ready-cooked ; by Aug. Gillet, 
of Knival, Morbihan ; and by B. Bassil of La RocheUe, Charante Inferieure, con- 
sisting of sardines in oil, of excellent quality. Those by Bassil and by J. Fiton, 
sen., of Bordeaux, were affected by the temperature, and were not in good con- 
dition. Samples of various vegetables, dessicated by Masson's process, were 
exhibited by Chollet and Co. ; truffles, by A. and E. Pellier of Mans, Sarthe ; pre- 
served potatoes were exhibited by E Bergerel and Co., of Roanne, Loire, and a 
collection of preserved fruits was exhibited by Roedel and Son, of Bordeaux, all 
of which appeared to be of excellent qimlity. Chocolate, in its various 
preparations, was exhibited by C. Chocquart, by Perron, and by Menier 
and Co,, all of Paris, the latter of whom exhibited also pearl and ground 
barley. Their cases were very neatly arranged, and liberally supplied, and the 
quality of the chocolate fully supported the weU-known character of their res- 
pective establishments. 

Zollverein. — ^The contributions from the States of the ZoUverein were not 
so numerous in this Class as in Class IE. Amongst those most worthy of remark 
were the samples of snuffs by Bernard, Brothers, of Offenbach, who exhibited 
a large collection; and those by Golzenleucher, Simeons, and Co., also of 
Offenbach, which were of very excellent quality. C. Graff, of Bingen, Hesse 
Darmstadt, also exhibited good specimens of tobacco and snuffs. An extensive 
collection of preserved provisions was exhibited by D. H. Carstens, of Lubeck, 
and a large and well- arranged series of chicory, in all its stages of manufacture, 
was exhibited by J. A. Saloman, of Brunswick. The samples of hops exhibited 
by Schroeder and Sandfort, of Maentz, were very good, but had lost their flavour 
and aroma by being exhibited loose in a bottle. 

Holland. — From Holland there were but very few exhibitors in this Class, 
and even those were of a very unimportant character. , A good series of potatoe 
products, including starch, dextrine, syrups, &c., and the waste substances, was 



Digitized by 



Google 



80 Professor Wilson^s Special Report. 

exhibited by Sehoneveld and Westerbaan, of Gouda. The chicory exhibited by 
W. Fer Horst and Co., of Lieiiwardenj was of good quality and well prepared ; 
but the alimentary preserved substances sent by jS . H. A. Janssen, of Hertogen- 
bosch, appeared to have undergone some change since they were deposited in 
the building. 

Austria. — The only representative of this Class furnished by Ausiria was 
some samples of tobacco exhibited by J. S. Frobisch, of Pesth. It was of a 
small-leaf variety, with a strong and heavy midrib. The quality appeared to 
be good. 

Italy. — ^Ib the Italian department soaae excellent mecimcns of vermkelliy 
macearoni, and other simUsur preparations, were exhibited by Matteo Astengo, of 
Savona, and by G. Yaldettaro, of Genoa. Their cases w&re neatly arranged^ 
and all the articles were well manufactured and of good quality. Samples of 
ofive-oil of fine quality also were exhibited in tb^ department by several 
different manufacturers. 

Belgium. — Belgium had ovfy two contribvtors to this Glass, E. van Gute- 
nryen, of East Flanders, who sent a series of wheat starches of various qualities^ 
suitable for manufacturing purposes; and Glaus and Caron, of Gh^t^ who 
exhibited some very good samples, illustrating the process of refining sugars 
aad of making siu^ar-caadies. llie maaaifu^tured articles were of excellent 
qsality. 

Ckba. — ^From Cuba excellent samples of cigars were exhibited by Matteo 
Saenz and Co., of Havana ; by Cook and Favargen, of Havana ; and by Gomez. 

Castor-oil, remarkably fine quality, was sent &om Porto Rico by J. Henna, 
and from Liberia specimens of sugar (raw), coffee, and cocoa, were contributed 
by Captain Lynch, U.S.K. 



Clisb IV. 
Vbgetablb JlSj> Animal Substangbs Emplotbd m MiNUPiCTUBES.* 

In C9iasa lY the United States department presented a more satisfR^etoiy 
aspect than that of the other countries which contributed articles oi their produce 
to the geoieral Exhibition. In a counky possessing such a vast surface area^ 
extending from lat. 26^ to 49° N., and from long. QT to 124° W., and including 
within its limits such a variety of soil and dimatiC, it might be expected ta 
be in the power of the several States to comprise within their respective 
contributions q>ecimens of most of ihe substances subservient to industrial 
economy. This, however, was not carried to the extent that it might have 
been, owing, perhaps, to the character of the undertaking being particularly 
commercial, which caused exhibitors rather to send specimens of produce in 
general use than to introduce other substances which, although highly important 
and instructive in themselves, were not so closely allied with the various indus- 
tries in which they might be severally interested. Thus cotton, ihe great sti^e 
]^oduce of the States ; fatty substances and their manufactures^ as soap and 
candles ; oils — ^animal and vegetable ; — and h^np, were abundantly represented ; 
while many of the other ^^ vegetable and animal substances emjdoyed in mwitt* 
factures" were either entirely absait or else exhibited in a msmner unnecessary 
to be remarked upon in this Beport. 

The specimens of cotton exhibited were supplied chiefly by the States of 
Mississippi and Tennessee, and were of a quality fully to sustain their well- 
known character. A new variety, called the Golden Getton, wsa sent by John 
Pope, of Memphis, and also by Samuel Bond, of Green Bottom, Tennessee ; 

* The Jury awards m xefarence to the artidet eadiibxted in this Class will be fonnd in Mr. 
Dilke's Report, page 14. 
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with the former a pod-bearing branch was sent, which, if a fair specimen, would 
indicate the variety as a very productive one. The opinions of competent 
judges were pronounced strongly in favour of it. The famed " Sea Island " 
cotton, or "long staple," was exhibited by Wm. Seabrook, of Charleston, South 
Carolina, who received a Prize Medal for his cotton in 1851. 

Commercially speaking, two distinct kinds of cotton are cultivated in the 
States: that called ^Mong staple," ^^ black seed," ^'lowland," or *^ Sea Island," 
— when raised inland, it is sometimes called "Mains;" and the "short staple," 
" green seed," " upland," also sometimes called " Petit Gulf," or " Mexican."* 

The first generally commands a considerably higher price than the latter 
description, and the finest quality, " Sea Island," often brings a price very much 
exceeding the top market price. This cotton is prepared in a different manner 
to the short staple, being generally cleaned by hand or by the roller "gin" 
instead of the saw "gin," which is used for the short staple, but which would 
be injurious to the long fibre of the " Sea Island." The yield of the long 
staple may be taken at from 76lbs. to 1 60lbs. of cleaned fibre to the acre. It 
is put up in bags of about 300lbs. each, and the labour of one man is equal to 
about the production of 450lbs. of cotton. The yield of the short staple 
averages ISOlbs. to 250lbs. to the acre, and is sent into market compressed into 
bales of 400lbs. to SOOlbs. each ; the labour required is estimated at one man to 
each 4 bales, equal to about 8 acres of cultivated land. The districts suitable to 
the growth of long staple cotton in the States are not nearly so extensive 
as those in which the short staple may be advantageously cultivated, and the 
crop of Sea Island has consequently not increased in the same proportion as 
the short staple ; at the same time the demand for it is not so great, as its uses 
are more limited, being only adapted for finer goods. Its cultivation is 
confined to South Carolina, Greorgia, and Florida. The statistical returns of 
the relative produce of the two varieties are very imperfect. The returns of 
the exports will be a sufficient guide, inasmuch as the home consumption in the 
States does not exceed one-hundredth part of the entire growth. 

lbs. 

In 1805, 1806, 1807 . . . . . . 23,809,752 

1808 .. .. .. .. 949,051 

1809, 1810. 1811 . . . . . . 25.297,867 

1812,1813,1814 .. .. .. 11,022.993 

1815 - .. .. .. .. 8,449,951 

1821,1822,1823 .. .. .. 34.731,389 

1849,1850,1851 .. .. .. 28,505,378 

1852 .. .. .. .. 11,738,075 

Of these quantities about four-fifths have been consumed in Great Britain and 
one-fifth in France. 

The Cotton Zone may be considered as extending from the Atlantic Ocean 
to the Eio del Norte, and includes the States of South Carolina, Georgia, Ala- 
bama, Missisippi, Louisiana, and those portions of the States of JN"orth Carolina, 
Tennessee, and Arkansas, that lie below 36° north latitude, all the State of 
Florida above the 27th parallel of north latitude, and all the State of Tex 
between the Gulf of Mexico and the 34th parallel of north latitude. The region 
described occupies an area of upwards of 460,000 square miles, but large por. 
tions of it are mountainous or covered with water, and in each State more than 
two-thirds from various other causes, it has been estimated, are not adapted to 
the growth of cotton advantageously. The annexed table shows the estimated 
cotton crop of each of the States mentioned that produced cotton in 1862, the 
number of labourers required in its cultivation, the estimated quantity in each 
State of lands now appropriated to growing cotton, and the additional quantity 
that may be planted with it, should the demand increase, the number of hands 
required for such additional cultivation, and the estimated total produce. 



* There are three great varieties :— 

1. Qossypium Herbaceum. 

2. Go683rpiam Arborcum, tree cotton. 

3. Qossypium Hirsutum, hairy, or shrub cotton. 

Hie two first comprise the green seed, short staple or uphind ; the latter, the blackseed, loog stariei 
or Sea Idand. 

M 
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The labour is estimated at an average of one man to each four bales, and 
{he land is estimated at 200 lbs. produce per acre, or 8 acres to each 
labourer. 

The earliests records of the cotton exports of the United States carry us 
back to 1748, when it appears that 7 bags of cotton wool were shipped at 
Charleston, South Carolina, and invoiced at £3 lis. 5d. per bag ; another smaQ 
riiipment followed in 1754. In 1770 a small increase is shown by the shipment 
often bales to Liverpool. In 1784 the export trade began to assume a permar- 
lieBt character, and in a few years showed a great increase. 



1784 
1785 
1786 
1787 



The prices vary much, — 



1791 
1801 
1811 
181^1 



Bales. 




8 


1788 


14 


1789 


6 


1790 


109 




per lb. 




26 


1881 


44 


1834 


I5i 


1844 


16 





Bales. 

889 

84i 

81 



e. per lb. 
9 

IS 
16^ 



The Sea Island cotton, of which there are some twelve to fifteen varieties, is 
almost exclusively produced on the islands, or low-lying grounds to the distance 
of about thirty miles, stretching inland along the coast between Charleston and 
Savannah. This was first raised in Georgia in 1786, and the first bag was 
exported in 1788. The quantity grown in 1805 and 1832 was precisely the 
same. 

Some curious anomalies occur in the industrial history of this description 
of cotton. Its quality and suitability for peculiar purposes has always rendered 
its cultivation an object of great importance, and both capital and skill have 
been brought to bear upon it to a much greater extent than upon the shortstaple 
varieties of cotton. In the early part of the present century, up to within the 
last twenty years, the leading growers appear to have been very successful in 
their operations, their superior skill and method of cultivation being shown by 
the very high prices they obtained. For instance, Mr. K. Burder, Collector of 
St. John's, South Carolina, in 1805, produced a superior article, which sold for 
25 c. per pound more than that of any of his neighbours. In 1826 we find him 
selling his crop at 110 c. per lb., and the following year he again improved his 
price, and received no less than 125 c. per lb. for it. In 1828, another 
improved grower obtained for a small lot the enormous price of $2 per lb. ; the 
highest market price at which cotton ever was sold. 

The success which attended these improvements in the cultivation of the 
cotton, have not, however, proved in their results so beneficial to the producers as 
they had a right to expect they would, for not only was the improvement in the 
quality of the staple followed by a relative decrease in the quantity of the pro- 
duce, but prices have also declined in a much greater proportion. From the 
time of its first introduction to within a recent date its cultivation is understood 
to have been very remunerative ; latterly, it has declined until it barely 
covers the ordinary rate of interest on capital. From 1821 to 1831, the 
aggregate crop was 107,294,930 lbs. In the ten succeeding years it exhi- 
bited a deficit of no less than 23,253,334 lbs., the aggregate amount being 
only 79,041,696 lbs. The average annual produce from 1806 to 1817, a 
period of 9 years (excluding 4 years as affected by war), was greater by 
797,033 lbs. than it has been for the 9 years ending 1861 ; not>vithstanding 
the area under cultivation at present is estimated to be at least one-third 
greater than that in 1820, and fully double than that in 1804. "Under the 
operation, therefore, of decreased and decreasing exports," says Mr. Seabrook, 
'* with a vast augmented population in all cotton consuming countries, with 
extraordinary improvements in machinery, and greater skill and economy in. 
spinning and weaving, lower fiscal charges on importation, and superior quality 
in the article sent to market, the value of long-staple cotton is less now than it 
was 36 years ago." 

From some cotton statiBtics, pnblished in ^^ Hunt's Merchant's Magaane/' 
and quoted in an address by the Committee of Florida cotton planters, it id 
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shown that the per cent, increase of production has been regularly and rapidly 
diminishing since the commencement of the present century. The total increase 
per cent, for the first 20 years may be taken at 177, or 8-85 per annum ; for 
the next 16 years it amounted to 119, or 7 '66 per annum; for the next 10 it 
declined to 68 or 5'95 per annum; and for the 5 years ending 1850, it reached 
only 16, or 3 per cent, per annum.* 

By these it is seen that the per centage of increase in production of United 
States cotton has been declining imtil it has arrived at only 3 per cent, per 
aimum ; while during the same period the rate of home consumption has been 
gradually increasing until it has reached about 9 per cent, per annum. The per 
cent, increase in production of the world for the last 6 years has fallen as low 
as 1*8 per cent, per annum ; while the gross per centage of increase in con- 
sumption has been just 3 8 per cent, per annum; and if we strike out of the 
list England, France, and the United States, we find the increase in the other 
cotton-consuming countries to amount to more than 9 per cent, per annum. 
The relative rates of production and consumption appear to contain matter 
worthy of consideration, as such a condition of things cannot long continue ; 
either the rate of production must be increased, or the power of consumption 
will of necessity be diminished. 

The cotton-crop receipts are subject to great variations ; at one time going 
up for a few years, and then declining as rapidly. In twenty-five years, accord- 
ing to the official reports of the Secretary of the Treasury, the value of the 
cotton exports has six times reached the maximum and five times the minimum 
prices. Of these six years of high receipts three of them were large crops, two 
an average, and one small. Of the five years of low prices, four of them were 
small crops and one an average. It is a common idea with the planters that 
short crops insure high prices, this is somewhat disproved by the foregoing 
statement, as the rule held good only once in the whole eleven years. 

The cost of producing cotton necessarily varies according to the soil, 
climate, or season, and skill employed. It appears, however, from the most 
reliable estimates, to average from 4-7c. to 6c. per pound ; and that the nett 
profit upon the article to the producer may be taken at from 10 to 20 per cent, 
upon his capital. 

Total Crops op the United States for the last 20 Years. 







Average price of 


Year. 


Number of Bales. 


low middlings and 






good 


middlings.. 








cents. 


1833—34 


1,205,394 






1834—35 


1,245,328 






1835—36 


1,360,725 






1836—37 


1,422,930 






1837—38 


1,801,497 






1838—39 


1,360,533 






1839—40 


2,177,835 






1840—41 


1,634,945 






1841—42 


1,683,574 






1842—43 


2,378,885 






1843—44 


2,030,409 






1844-45 


2,394,503 






1845—46 


2,100,537 


6| 


per pound. 


1846—47 


1,778,661 


10 




1847—48 


2,347,634 


6: 


I !, 


1848—49 


2,728,596 


6 




1849—50 


2,096,706 


11 




1850—51 


2,355,257 


11 




1851—52 


3,015,029 


8 




1852—53 


3,200,000 


9 





Some very fine samples of native wool were displayed. Those exhibited 
by W. J. Morgan, of Wilmington, Ohio ; by Jessey P. Gillet, of Sharon, 
Michigan ; and by John McFadden, of Harrison county, Ohio, were particularly 



• 0. R. Porter— >PAper read on '' Cotton Statistics" at Edinbor^ Meeting of Britbh Absoci- 
ation^ 1850. 
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good specimens ; that from the latter was from imported stock, and appeared 
to have been clipped too early. 

Some very good samples, the produce of the flock of Thomas Wood, of 
Ohio, were forwarded by his New York agents. 

A curious sample of wool was exhibited by James Bicknell, of Aurora, 
New York : the growth of six years, measuring about thirty-six inches in length. 
Samples of wool of Cachemere goats, and of Thibet goats, bred in Soutii 
Carolina, by Dr. James Davis, of Columbia, also were exhibited. 

The attention of the farmers in the States has been of late years claimed 
by the increased demands of their woollen industry, to the importance of 
increasing their home supply, both as regards the quantity and quality of the 
raw material. Hitherto the market has been to a great extent supplied by the 

Eroduce of other countries, the imports having averaged fron one-third to one- 
alf of that produced at home. 



Imported. 


Quantity. 


Value. 


In the Year 1841 . 


lb.. 
15,006,410 


dollars 
1,091,953 


1842 . 


11,420,958 


797,482 


„ 1843* . 


3,517,100 


245,000 


1844 . 


14,008,000 


851,460 


„ 1845 . 


23,833,040 


1,689,794 


1846 . 


16,558,247 


1,134.226 


1847 . 


8,460,109 


555,622 


1848 . 


11,341,429 


857,034 


„ 1849 . 


17,869,022 


1,177,347 


„ 1850 . 


18,669,794 


1,681,691 



The largest proportion of this imported wool came direct from ^Buenos 
Ayres and the neighbouring States on the Rio de la Plata, and is of a coarse 
and cheap kind, costing from 6c. to 8c. per pound. The finer qualities are 
purchased chiefly in the London market, and are the produce of Australia or 
the German States. Large quantities of low-priced Mediterranean wools, 
chiefly from Mogador, Tunis, Tripoli, and Gibraltar, are likewise purchased for 
the American market, either through London houses, or shipped direct to the 
States. Cape wools are also purchased. 

The home production for 1860 is given as follows : 



Maine 

New Hampshire . 

Vennont 

Massachusetts 

Rhode Island 

Connecticut 

New York . 

New Jersey . 

Pennsylvania 

Delaware 

Maryland 

District of Columbia 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama • 



lbs. 

1 364,034 

1,108,476 

3,400,717 

855,136 

129,692 

497,454 

10,071,301 

375,396 

4,481,570 

57,768 

480,226 

525 

2,860,765 

970,738 

487,233 

990,019 

23,247 

657,118 



* Nine months only. 
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lbs. 

Mississippi 559,619 

Louisiana 109,897 

Texas 131,374 

Arkansas ..... 182,595 

Tennessee 1,364,378 

Kentucky ..... 2,297,403 

Ohio 10,196,371 

Michigan 2,043,283 

Indiana 2,610,287 

Illinob 2,150,113 

Missouri 1,^7,164 

Iowa 373,898 

Wisconsin 253,963 

California 5,520 

Minnesota 85 

Oregon 29,686 

Utah Territory .... 9,222 

New Mexico Territory . . . 32,901 



Total .. 52,789,174 

In 1840 there were 19,311,374 sheep, furnishing 35,802,114 lbs. of wool, 
or a fleece equal to 1*84 lbs. per head. According to the returns in I860, the 
number of sheep was 21,721,814, producing 52,789,174 lbs. of wool, which is 
equal to 2*43 lbs. per head. It would appear from these comparative state- 
ments that not only has the sheep farming of the States been successful in 
regard to numbers, which present a very satisfactory appearance, the increase 
in the decennial period amounting to about 12 per cent., but also that a great 
improvement had taken place in the breeds, as the average weight of the fleece 
has increased in the same period from 1*84 lbs. to 2*43 lbs, or about 32 per 
cent. In some of the States where sheep- farming is more particularly attended 
to, the results have been even more encouraging. 

The sheep usually kept are Merinos, South Downs, Leicesters, and Cots- 
wolds. These are, in the best districts kept pretty pure, or judiciously crossed ; 
in others, the blood has become so mixed as to have completely obliterated the 
characteristics of the original breed. In Vermont, where the RambouiUet 
Merinos were introduced some few years back by one of their enterprising and 
intelligent farmers, time, money, and judgment have been freely applied to the 
great object of obtaining a breed combining weight and quality of fleece. 
His liberality and skill were speedily shown and recompensed in the success 
which followed ; for although the gross number of sheep in that State, between 
1840 and I860, had decreased nearly one half, the wool-produce remained nearly 
the same. In 1840, the average weight of the fleece was 2*2 lbs. ; and in 1850 
it had been increased to 3*7 1 lbs., or nearly 70 per cent. 

The original defect in the staple is still more or less observable in American 
wools ; this, though much modified by the great care and attention bestowed of 
late years on the flocks, would seem to admit of still further improvement before 
they can take their place with first class wool?. Probably the origin of the 
defect would be found in the irregular system of keep, the rigour of the winter 
climate, and the absence of nutritious root-crops, reducing the animal below 
the condition desirable for the healthy development of the fleece. This ought 
to receive attention. 

In Massachusetts, where the improved system of sheep-farming has also 
been carried out, like satisfactory results have been obtained, although in this 
State sheep-farming is not carried on so extensively as in Vermont ; the average 
weight of the fleece has been increased from 2-6 lbs. to 3*1 lbs. 

The State of New York, notwithstanding a decrease in number of 1,665,000 
sheep between 1840 and 1850, yet shows an increase to the amount of 226,000 lbs. 
in the quantity of wool produced, which shows thaLt the average weight per fleece 
has increased from below 2 lbs. to about 3 lbs, each. 

In the New England States in the same period there was a decrease of 
1,646,865 sheep, or 45 per cent. In the- five -middle Atlantic States, New Jersey, 
New York, Philadelphia, Delaware, and Maryland, there was a decrease of from. 
7,402,831 to 5,641,391, equal to 1,761,460 sheep, or 22^ per cent. In the 
Southern and Western States tWe wa« an aggregate increase shown of 
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5,717,608, to which Ohio contributed no less than 1,914,528, showing an increase 
from 2,028,491, in 1840, to 3,942,929 in 1850, or nearly 100 per cent. 

j^otwithstanding the great improvement in the breed of sheep and in ibe 
production of wool, the demand of the consumer increased in a more rapid ratio, 
as the imports since those returns testify. In 1851 the quantity imported 
amounted to the enormous quantity of 32,548,693 lbs., having a value of 
$3,800,000 ; being nearly double tlmt of the previous year. 

Specimens of hemp were exhibited by several different persons. Jcim 6. 
Hunter, of Lexington, Kentucky, sent a bale of good quality and of good colouir. 
Haliday and Dickey, and Baker, Bell, and Co., both of Weston, Missouri, sent 
sample bales of dew-retted hemp. The former was of good quality, tbougii 
the colour was rather dark; the latter was also of good quality but rather 
unequally retted. 

A more even sample was sent by J. H. Saunders, of Sibley, Missouri, and 
also by Douglass and Bur, of St. Louis ; in all cases, however, the retting pro- 
cess seemed to have been imperfect, which would necessarily occaision a large 
loss on the heckles. 

The home production of hemp for the last year, 1852-3 was, in round 
numbers, 30,000 tons ; of which amount 



Kentucky yielded 
Missouri „ 
Other States „ 



15,000 tons. 
10,000 „ 
4,000 to 5,000 „ 



^e Census returns for 1850 give the following details of its ettltivatic% 
&c. : — 



' 


Dew Retted. 


Water Retted. 


New York . 


Tons. 
1 


Tons. 
5 


Peans^^lTaaui • 


44 


• • 


Virginia .... 


90 


51 


NorA Carolina 


S6 


< 


Missisaippi 
Arkansas 


7 




Tennessee 


456 


141 


Kentodcj 


i6,4ae 


11.9M 


Ohio .... 


100 


50 


Indiana 


67 


at 


Illinois * 


93 


56 


Miasoon. 


UJ^^ 


«t 


Wisconsin 


. . 


2 



Of dressed flax only one sample was exhibited^ and that was shown Ir. 
C3ass XIV* rather to illustrate the manufacture of shoe-*threads than from any 
vahie which the exhibitor attached to the raw material itself. This was a some- 
what remarkable omission, inasmuch as the consumption of linen goods in the 
States bears a higher proportion to the peculation than even in this country, beiag 
at the rate of about 2 yards per head. On turning to the C^nsns returns^ tooi, 
we find that in 1849 and 1850 the quantity of flax produced amounted to m> 
less than 7,716,961 lbs., and the quantity of flax-seed to 662,312 bush^B. At 
this period there were 12 flax-spinning mills, containing about 15,000 sfundleB, 
in ttie Union, located in the States of Massachusetts, New York,. New 
Jersey, and Pennsylvania. Since then, others have been erected. At Fall 
River I had an opportunity of going over the newly-erected mill of the 
North American Flax Company, in which all the most recent improvements in 
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machinery had been introduced from this country, and which, as regards the 
building itself, and the general working arrangements, would compare success- 
fully with the leading establishments of Leeds or Belfast. The centre building, 
already erected, contains 12,000 spindles, and the wings, which it is intended 
eventually to add, w^ill contain the same number. This establishment, as well 
as most of the others, I found, was obliged to draw its supply of flax from 
Europe ; as, notwithstanding the large amount of flax returned by the Census 
oflScers as home-produced, very little, comparatively, came to market, and 
that of such a low quality as to be only suitable for the coarsest yams. 

In following up the enquiry, when in the Western States, I found that the 
breadth of flax cultivated greatly exceeded the Government returns ; which, 
allowing 10 bushels of seed to be the average produce of an acre, amounted to 
56,231 acres only. The result of my enquiries led me to believe that at least 
200,000 acres of flax Avere cultivated in the year 1852-53 in those Western States 
which I visited, Ohio, Kentucky, Illinois, Indiana, and Wisconsin, alone ; and 
that, practically speaking, the only produce that found its way to market was 
the seed, the straw being entirely neglected, and either burnt on the field or 
carried home to rot in the yard. Of Missouri and Mississippi I could get no 
details, though flax is grown there to a considerable extent. 

The seed, after deducting the quantity necessary for the next year's 
sowing, is consumed entirely by the oil miUs, the oil meeting with a ready 
market at home, and the residuum, ^^ oil-cake," finding its way to the 
Atlantic States, whence a large proportion is shipped to this country. Not- 
withstanding the large annual supply of seed from the home harvests, it is 
not sufficient to meet the market demand; as we find from the customs 
returns that the following amounts were imported into the States : — 



In the Year 1847 
„ 1848 

1849 
„ 1850 

1851 



198,000 bushels. 
426,000 „ 
324,000 „ 
405,000 
657,000 „ 



In the States I visited I was informed that the straw could be purchased in 
any quantities at a price varying from 10 York shillings (about %l]^ to $2 a 
ton on the field. Calculating the straw-produce to average 1 ton per acre, it 
would thus appear that 200,000 tons, capable of yielding by the improved pro- 
cesses one-eighth of its weight, or 26,000 tons of dressed fibre, are entirely 
lost to the home market, which is obliged to seek its supply from other coun- 
tries. 

This estimate, though differing so largely from the oflScial returns, has been 
confirmed by a gentleman prominently connected with the flax interest of the 
States, who has quite recently been over the same ground, and likewise through 
the States of Missouri and Mississippi, whose production, he informed me, would 
considerably add to the general estimate I have given. At the invitation of the 
New York State Agricultural Society, I had an opportunity, at the annual fair held 
at Saratoga, of making known the methods of .flax cultivation and preparation 
adopted in Europe, and of calling attention to its present condition and industrial 
importance in the United States. The subject has not been allowed to remain 
unnoticed, and has excited considerable interest among the agriculturists of the 
Western States, and also of the State of New York. The '* State Agricultural 
Journal," of February last, contains '* some considerations relative to the import- 
ance of flax cultivation in the State." It appears from these that about 8,000 
acres of flax are grown in the State ; of these, about 6,000 acres arc in Wash- 
ington and Rensselaer counties, and the remaining portion are situate in 
Herkimer, Lewis, Jefferson, Seneca, Cayuga, Oneida, Otsego, Erie, Cortland, 
and Chenango counties. Evidence is adduced to show that the crop is not more 
exhausting than the ordinary grain crops ; and the money advantage it offers to 
the grower is given in the following statement of expenditure and returns per 
acre: — 
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Dr. 1 Bushel of Seed 
Getting in crop . . 
Use of land 
Pulling crop 
Cleaning seed-retting and marketing 



Cr. 1 Ton of Straw 

12 Bushels of seed at 11*. 



^ 


c. 


1 


50 


2 


50 


6 


00 


3 


50 


4 


00 


17 


50 


16 


00 


16 


50 



32 50 



In giving this statement it is admitted that much larger crops are grown 
than the one estimated, but it is believed that the crop referred to and the 
return from it will pay the farmer for its cultivation ; and that whatever more 
may be obtained from superior culture will add to his profits, and thus render 
the crop a still more advantageous one. After some details as to the most 
advantageous methods of cultivation and preparation, a recommendation is 
made to the Executive Committee to offer premiums for the cultivation of flax 
of not less than 5 acres in extent, requiring a full statement of the manner of 
culture and all the expenses attending it. 

Flax appears to offer some special points of great importance to the 
industry of the States, not only as regards the development of their own natural 
resources, but as a powerful agent in strengthening the commercial relations 
between that country and our own. 

America is a large consumer of flax manufactures in their various shapes, 
which she imports, chiefly from this country, to the amount of between 
$20,000,000 and $25,000,000 per annum, while it appears that her own soil 
produces an amount of the raw material equal, under proper management, to 
furnish the means for meeting this consumption. At the same time, the manu- 
facture of flax goods in this country has considerably outstripped the home 
production of the raw material, of which we are necessitated to obtain large 
supplies from other countries. Thus we purchase the raw material from one 
country, pass it through our manufacturing processes, and then export the 
finished produce to the markets of another country, which country itself is 
capable of furnishing us with a supply of the raw material, fully equivalent to 
its consumption, in the manufactured state. 

The magnitude of the operation renders this a question of no small 
consideration, when we recollect that the States take about $20,000,000 
of flax manufactures from this country, and that Ave had to import last year 
(1852-53) no less a quantity than 1,194,184 cwt. of dressed flax-fibre, and 
1,301,488 cwt. of hemp to supply our own manufacturing requirements.* 
The present state of our commercial relations with the N"orth of Europe, 
whence Ave draw the largest amount of the raw material, renders it most desir- 
able both for us, as manufacturers, and for the United States, as large con- 
sumers, that the relative importance of this question to the two countries should 
be clearly understood. 

Potato starch, of good colour and quality, used extensively for manufactur- 
ing puqioses, was exhibited by Lockwood and Orvis, of Troy, New York, and 
by Mixer and Gilbert, of Boston, Massachusetts. 

Extract of logwood and other dye-woods, very well prepared, were exhibited 
by Russell, Styles, and Hubbard, of Yonkers, New York, 

Some large logs of the wild native vine-trees, 10 inches in diameter, and 
of sassafius (Lauras sassafras), 2G inches in diameter, Averc sent by AV. S. 
Moseley, of New Madrid, Missouri. 

A case containing a good collection of varnishes and shell-lac, bleached 
and unbleached, Avas exhibited by Zinssner and Marx, of New York. 

* From returns recently quoted in ** The Times'* the quantity of flax imported in the past year, 
1853-4, amounted to 94,169 tons, of which all, save 29,770 tons, was Russian. The quantity of 
komp imported diuring the same period was 63,142 tons, of which Russia supplied 41,819 tons, llic 
totiu ordinary value of these imports might be taken at £3,395,635 ; their market value, under 
ejustbg circumstances, had risen to £6)500,000. 
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Samples of bee's-wax, both yellow and white, were sent by Arthur Nix, of 
New York, the latter not very well bleached. 

Lard-oil and stearins are so identified with a branch of productive industry 
peculiar to the United States that more than a passing remark may be per- 
mitted. This industry appears to have originated in, and indeed is still 
confined to the Western States, where the natural luxuriance of the soil 
yielded a return far greater than sufficed the wants of its occupiers. Situated 
at a vast distance from the populous centres of commerce and manufactures, 
and being beyond the range of demand for foreign markets, omng to the 
then undeveloped system of railroads and water communication, the early 
occupiers of the soil, with a ready perception of the difficulties of their situation, 
and their remedy, resolved to breed hogs on a scale sufficient to enable them 
to convert their com into living flesh, and thus travel it at a low cost to far 
distant markets. It is now some 25 to 30 years ago since this new system of 
farming commenced, and in the course of a few years it assumed the character 
of a distinct and promising industry. Cincinnati, then (1830) numbering about 
25,000 inhabitants, and being the business centre of an immense corn-growing 
and hog-rearing district, and the most important rising city of the West, at 
once became the seat of the new trade. Now the '^ Queen City of the West'' 
numbers upwards of 150,000 inhabitants, — ^an increase of population largely 
due to the success of this new industry. 

As it possesses some peculiar features in relation to agriculture, a brief 
sketch of it from the farm to the factory may not be without interest. The 
hogs are kept in numbers, great or small, according to the circumstances of 
the case, either as regards the possessions of the owner or the proximity of 
markets, at which he could in the ordinary manner dispose of his com. They 
are usually allowed to run in the woods, and to seek their food on acorns, 
beech-masts, grass, &c., until the end of August or the beginning of September, 
when those intended for slaughtering are turned into the corn-fields, where 
they remain eating and fattening until the end of October, when they are 
collected and sent up to market. In cases where small lots only are kept, they 
are usually purchased by drovers or jobbers, who again dispose of them to the 
large dealers ; in other cases, the farmer drives them to market himself, and 
deals directly with the consumer. Some of the more extensive farmers will 
have as many as from 800 to 1,000 hogs, but from 100 to 500 is the more 
common average. 

The age at which they are sent to market varies from 12 to 18 months, 
the average weight is about 200 lbs. The breeding appears to be less attended 
to than it deserves, some specimens are to be met with possessing those 
points which in this country are esteemed desirable, while the generality are 
very deficient in them. The season for slaughtering and packing begins in 
November and ends in March. 

The following table shows the relative numbers slaughtered annually in 
Cinciimati alone, from 1830 to the present time : — 



the Year 1830 


60,000 


„ 1835 


162,000 


„ 1840 


95,000 


1845 


213,000 


„ 1850 


401,000 



This large number gives full employment to 10 slaughter-houses and about 
35 establishments for curing and packing the salted provisions. 

The entire operation of slaughtering and preparing the dead meat for market 
is conducted upon a system and a scale of magnitude with which we are totally 
unacquainted in this country. Each of these slaughter-houses employs about 
100 hands, selected for skill, activity, and bodily strength ; the packing and 
preparing-houses give employment to about 2,500 hands also. In the best 
arranged slaughter-houses the hog-pens are placed at the uppermost story, 
which is approached by an inclined plane from the outside, up which the animals 
are driven. On the next floor beneath is the killing -room, into which they are 
packed as closely as possible, and a man walking over their backs strikes them 
on their heads with a small pole-axe contrived for the purpose. They are then 
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dragged out immediately into the sticking-room, where their throats are cut, and 
their blood collected either in tanks or receivers below, or nm away direct into 
the river. Adjoining the sticking-room are the scalding tanks, which are of 
large capacity and heated by steam. In these the hogs are immersed, and when 
sufficiently scalded, are tossed upon a cradle on to long benches, where they are 
vigorously attacked by a gang of men, who speedily detach the outer cuticle 
with every particle of the hair and dirt. They are then lowered to another floor 
and suspended by the hind legs on hooks ready for the last process, that of dis- 
embowelling, or gutting, as it is termed. This operation is rapidly performed, 
a good hand finishing them off at the rate of three per minute. The entrails 
are all preserved for *^ rendering." 

In this state the carcase leaves the slaughter-house, and passes on to the 
packers, whose first operation is to weigh it, and thus determine its price. It 
is then cut up into the various divisions suitable for the trade with a rapidity 
and exactness quite astonishing, and which can only be acquired by great 
practice. As a specimen of the amazing activity which characterizes aU the 
details of cutting, dressing, &c., it may be stated, that in one of the leading 
packing houses two hands in less than 13 hours cut up 860 hogs, averaging 
200 lbs. weight each ; two other men lifting them on to the blocks for them. 
All these hogs were weighed singly on the scales in the course of 11 hours. 
Another hand trimmed the hams, 1,700 in number, as fast as they were cut off 
the carcase. The hogs were thus cut up and disposed of at the rate of more 
than one per minute. 

The hams and shoulders are salted and cured in the usual manner, and 
form a very large and important article of commerce both in the home and 
foreign markets. The middle pieces are salted as pork, and are chiefly intended 
for the Ifaval and Commercial Marine Service, considerable quantities being 
also exported for the supply of foreign navies. The heads, the trimmings, and 
the leaf-lard, are laid aside and sold for manufacturing purposes, which will be 
described hereafter. 

Such is a brief sketch of the method adopted in Cincinnati of working up 
the great hog crop of that portion of the United States. The practice pursued 
in other districts is very similar, though not upon the same commercial scale. 
The number of hogs slaughtered in Cincinnati in 1850-1 was 401,755, or 
about 80 per cent, of the whole amount of the State of Ohio, which was given at 
563,645. By recent returns for 1851-2-3 we find the gross amount of the 
eight principal producing States to be as follows. There are many other dis- 
tricts in the West from which no returns have been received, but they will not 
add much to the list. 





Year 1851-52. 


Year 1852-53. 


Ohio 

Indiana . . 
Kentucky 
Tennessee 
Illinois . , 
Iowa 

Missouri . . 
Michigan 




547,373 

447,352 

205,600 

10,000 

232,519 

40,500 

69,436 

10,800 


603,152 

590,945 

338,300 

36,500 

324,856 

52,652 

87,200 

10,400 




1,562,580 

Increa 


2,044,005 
1,562,580 






se 481,452 



Thus a very large increase is shown over the business of last year, but this 
excess was reduced somewhat by a falling ofi* in the weight of the animals. This 
was noticed more particularly in the. large markets, in the smaller ones the defi- 
ciency was not so marked. The reason assigned for it was that in many 
instances large contracts were filled by the delivery of small hogs, and then 
towards the close of the season, prices continuing high, a considerable number 
of hogs that would under ordinary circumstances have been kept on for another 
season, were sent into the market. It was found, therefore, that while in some 
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instances the weights fell off from 12 to 15 per cent., in others there was no 
decrease, but by running all together and calculating the average, the decrease 
was found to be about 10 lbs. on each hog, or equal to about 5 per cent, of the 
weight. 

In order to show the actual relative amount of the crop in both seasons 
as clearly as possible, let us reduce it at once into Aveight, estimating the 
average weight per hog of season 1851-1862 at 208 lbs., and that of 1852-3 
at a reduction of 10 lbs., or equal to 198 lbs., the difference between the two 
gross amounts will then give us the actual increase. 



Crop of 1851-52 
„ 1852-53 



1,562,580 
2,044.005 



325,016,640 lbs. 
404,712,990 „ 



Increase in Number 481,425 «. In weight 79,699,350 „ 

These amounts show an increase of about 24 per cent, over the sea^n of 
1851-2, when the crop exhibited a deficiency of about 6 per cent, as compared 
with that of the preceding season. The following statement of the average 
weekly prices per 100 lbs for the last four seasons, shows the great advance which 
has taken place in the price of hogs, due to the extraordinary development of 
this new branch of trade. 



Week ending 


1849-50 


1850-51 


1851-52 


1852-63 


November 17 


S c. 
2 75 


$ c. 


» c. 


S c. 

5 37 


24 


2 70 


3 62 




6 00 


December 1 


2 72i 


4 00 


4 52 


6 35 


8 


2 86 


3 89 


4 53 


6 35 


15 


2 84 


3 93 


4 55 


6 55 


22 


3 94 


4 10 


4 69 


6 78 


29 


3 07 


4 08 


4 85 


6 78 


January 7 


3 32 


4 09 


4 87 


6 49 


15 


3 30 


4 22 


4 22 


6 25 




2 91 


4 00 


4 70 


6 31 



We must now turn to the other portions of the hog, those used in the 
various manufacturing processes. These comprise, 1st, the cuttings or trim- 
mings ; 2nd, the heads ; 3rd, the entrails ; 4th, the fat ; and 5th, the bristles. 
The two first are submitted to a process of digestion termed " rendering,'' in steam 
tanks by which all the fatty matter is speedily extracted. This is sold for 
various purposes, according to its quality ; the remaining portions being sold to 
prussiate of potass and animal charcoal manufacturers. 

Some of these steaming or rendering establishments are upon a very large 
scale : not only are the ordinary refuse portions here operated upon, but large 
quantities of tlie cut meat which has got spoilt in the curing houses, entire hogs 
that have been bruised or injured in any way thus, and are not suited to the 
packer's purpose, are all thrown in together. Indeed, in many cases, where the 
relative prices of the two products, flesh and lard, are in such a state as to 
affect the market, it is found advantageous merely to retam the hams, and to 
sacrifice the rest of the carcase for the sake of the lard, which is extracted 
from it. In one of these establishments, as many as 3G.000 hogs have passed 
through the steaming tanks in one season, or at the rate of about 400 per day, 
the produce in lard amounting to nearly 3,000,000 lbs. ; a large proportion of 
which was of the " number one " qualily. The steam employed has a pressure 
of from 50 to 75 lbs. to the square inclu As regards the 3rd portion, the leaf- 
lard is first cut out, the entrails are then washed, and the lard drawn out by 
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handling; the small gut is reserved for sausage casings/ and the larger boiled 
down for soap-grease, or other coarse purposes. 

For manufacturing purposes there are three qualities of lard— leaf, gut, 
and head ; — in the markets for export and home consumption, it is sold in two 
shapes, as keg lard, and as prime barrelled lard. In the latter shape it is used 
extensively in the States for cooking, as a substitute for butter, and exported for 
the same purpose to the Havannah. It is also sent in large quantities to our 
markets, and those on the Continent, where it is used both for ciUinary and trade 
purposes. 

The relative prices of lard and meat have ruled high during the past season 
ri853), owing principally to the per-centage of lard in hogs having decreased 
from seven to ten per cent. 





Keg hrd. 


Prime 

barrelled 

lard. 


Hams. 


Bacon 
sides. 


Bacon 
shoulders. 


March . . 


H 


9 


9i 


74 


6i 


April . . 


H 


9 


8| 


7i 


(5 


May . . 


loi 


H 


9f 


7i 


6 


June . . 


loi 


H 


n 


6f 


5i 


July . . 


lOi 


9i 


9i 


6i 


6 


August . . 


lOj 


10 


H 


H 


6 



The portion of the lard not sold for direct consumption as an article of 
food, finds a ready sale for manufacturing purposes. The most important of 
these is the separation of its constituent parts, the oil and the stearine : the one 
used largely in the adulteration of finer oils and for soap-making; the other 
being the substance from which candles are extensively manufactured. This 
separation is effected by simple pressure. The lard is placed in quantities of 
about 7 lbs. in coarse cotton or hair cloths, and then submitted to pressure in the 
ordinary way. The oil is squeezed out and runs down into suitable vessels, and 
the stearine remains in the form of a clear white solid cake. The best quality 
of lard yields the finest oil, and also the largest quantity, amounting to from 65 
to 70 per cent. The second quality yields only from 40 to 50 per cent. The 
oil pressing is usually carried on in the winter, as the separation is more perfect 
at a low temperature ; all the best lards are then used. In the summer, the 
second qualities only are used, and even then the temperature of the press- 
room is lowered by artificial means. The oil is submitted to a subsequent 
process of refining, in which it is heated up to 200°, and about one per cent, 
of alcohol added to assist its fluidity. There are upwards of thirty lard-oil 
manufactories in Cincinnati, on a scale of more or leas importance, the larger 
ones working up on the average 50 to 70 tons of lard per month. 

A fact worthy of notice in reference to this industry is, that while the receipts 
of the raw material have increased, the exports have diminished. This is an in- 
dication of the extended home consumption by manufacturers. The total pro- 
duction of last year, 1852-3, was 22,180,750 lbs. ; exports during the year, 
13,462,900 lbs.; leaving a balance for consumption of 8,720,000 lbs. In the 
year 1851-2 the gross production was 21,243,000 lbs. ; the exports amounted to 
15,364,000 lbs., leaving for home consumption, 5,879,000 lbs. This gives an 
increase in the consumption of the year 1852-3 of 2,841,000 lbs. In the 
manufactured products, lard-oil, stearine, candles, and soap, like satisfactory 
results may be gleaned from the trade returns. In lard-oil, the price of which 
averaged from 80c. to 85c., an increase over last year is shown in the exports of 
6,760 barrels. In candles an increase is shown of 1 8,072 boxes, and in soap of 
9,003 boxes. In neither of the latter manufactures were there any points 
worthy of particular notice ; the processes employed were tlie same as those 
used in this country, upon a very much larger scale. 

The portions of hoof and bristles of the hog are utilized to a certain extent. 
From the former, glue is extracted upon a small scale, and the bristles give 
employment to about 100 workmen in dressing and assorting them for the 
Atlantic markets. 
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In addition to this extensive industry in hog produce a very large trade is 
done in beef provisions, which is generally carried on by the same houses. As 
many as 3,000 beasts have been slaughtered by one house in the course of 
the season. The prices for beef have ruled high during the past season, owing 
to the comparatively limited supply from the West, whence the markets are 
almost entirely furnished. By the recent annual return of the Board of Com- 
merce of Cincinnati, the price from September to January was from $6 to $G 
per 100 lbs., and since that time from $6 60c. to $7 60c. has been the range, 
Avith occasional sales for prime quality in April and May at $8. These figures 
indicate the current rate for good cattle only, ordinary and inferior descriptions 
having ruled from §1 to $3 lower. 

This department of the provision trade exhibits also a very satisfactory 
condition, its increase having been regular and large, notwithstanding the rise 
of price in the markets. The exports for the last five years from Cincinnati arc 
as follows : — 





1848-9. 


1849-50. 


1850-1. 


1851-2. 


1852-3. 


Beef in barrels . . 

>» » 
Number of bides 
Weight . . 


12,523 
9,332 
7,731 

75,028 


17,758 

6,625 

11,225 

62,865 


19,937 

9,356 
12,459 
48,079 


20,015 

9,023 

31,775 

142,823 


26,982 
17,315 
36,242 
28,449 



A sample of resin oil, a product comparatively new as regards its manu- 
facture on a commercial scale, was exhibited by A. Miller and Co. of Newborn, 
North Carolina. This is obtained from the resin of the Pinus sylvestris, a tree 
found abundantly growing in the vast swamps of North Carolina. The usual pro- 
cess of distillation at a low temperature is first resorted to, by which the turpentine 
is obtained, and the residue is the common resin of commerce ; from this the 
resin-oil is now manufactured on a very extensive scale, four establishments being 
in operation in New York, Philadelphia, and Delaware, averaging together 120 
barrels per day, with an increasing demand. Through the courtesy of the Presi- 
dent of the American Resin-Oil Company, I had an opportunity of seeing their 
works in operation. The process of manufacture was as follows : The resin 
used was the yellow, second quality, costing from $1 65c. to $1 75c. per barrel 
of 320 lbs. gross weight. This was thrown into stills, having a capacity of from 
30 to 40 barrels each, and being heated by a small fire, just sufficient to melt the 
resin, which was gradually added. After a certain interval (a few hours) the 
head of the still is luted on and the fire increased ; distillation then commences. 
A small quantity of water mixed with an acid comes over first ; this is succeeded 
by a proportion of naphtha, and lastly the oil itself comes over, leaving behind 
in the bottom of the still a black pitch-like residue, which is withdrawn by the 
plug-holes. The whole operation requires about fourteen hours for fine qualities 
of oil ; if it is forced on faster the quality is deteriorated. The average produce 
per barrel of resin, 300 lbs. net weight, is thus made up : water and acid, 2 
gallons; impure naphtha, 6 gallons; resin oil, 16 to 18 gallons; pitch, 2 to 3 gallons. 
The water and acid are not utilized. The naphtha sells readily at ISc. per 
gallon, for burning and manufacturing purposes. The oil sells for 36c. per gallon 
for first quality, and 23c. to 30c. per gallon for second quality. The best is used 
extensively for dressing wools, &c., and for adulterating finer oils ; the second 
quality for adulterating cheaper oils, for tanners, curriers, &c., and in combina- 
tion with a small proportion of fatty oils it forms a capital lubricant for railway 
and general machinery purposes. The pitch is used chiefly for ship-work, and 
for outside-work, and is sold at $1 60c. per barrel. The oil requires re-distil- 
ling once or twice, according to quality. This is done in common stills, into 
which a jet of steam is thrown during the process. After the last distillation it 
is carried over into large open iron tanks, and there mixed with half its quantity 
of water ; heat is applied, and their contents are allowed to boil until all the 
water is evaporated. This is called bleaching it, or rendering it fixed. 
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Great JSntoin,— This department contained but few exhibitors in this class. 
A very excellent collection of natural and prepared dye substances was sent by 
Burton and Garraway, of Bethnal Green, who exhibited also specimens of silks, 
wools, and leather, dyed by the diflferent substances. A similar case was exhi- 
bited by John Marshedl, of Leeds, containing specimens of indigo, archil, cud- 
bear, and other dye stuflfs, with samples of tests of chemical colours. Some 
well-prepared gelatine, in various forms, sheets, &c., was exhibited by J. Maine, 
Union-court, London ; by W. Dufauville, of Islington ; and by G. M. Glass, 
of Walworth, each of whose cases were very neatly and tastefully arranged. 

In the Canadian department some excellent samples of glue, very hard 
and clear, were exhibited by A. McFarlane of Montreal. Samples of whaJe, 
dogfish, seal, and porpoise oils were sent by C. H. Tetu, of Eivi^re Quelle, 
near Quebec ; and linseed oil, of good quality, both raw and boiled, was 
exhibited by W. Lyman and Co., of Montreal. A fine bold sample (not well 
cleaned) of the seed of Camelina sativa was sent by James Fisher, of Eivi^rc 
des Prairies, C.E. Samples of flax seed, and of dressed fibre, were exhibited by 
M. Picquet, of Quebec. Samples of grass straw {Aira ), in its natural 

state, and bleached to imitate Tuscan straw for bonnet making, were exhibited 
by Madame Couture, of St. Ambroise, C. E, ; and a fine specimen of pine 
timber, in the shape of a plank of large dimensions, being 12 feet long by 
38| inches wide, was sent* by W. Parker, of HuntersviUe, C. E. 

Newfoundland sent samples of various oils, the produce of her fisheries. 
Seal oil was contributed by J. and W. Stewart, of St. John's ; codfish oil, by 
Wdter Dillon, of St. John's ; and other samples by L. J. Dearen, also of 
St. John's. 

From Prince Edward's Island various skins were sent, extremely soft, and 
weU prepared ; and from Bermuda specimens of cedar wood, in the log and 
manufactured into boxes, were contributed by J. W. Jackson. 

The contribution of British Guiana to this class afforded one of the most 
complete and best assorted series in the building. The collection contained 
specimens of all the principal vegetable and animal products of the colony, 
which were named and their applications given in a very usefiil and instructive 
manner. Amongst those most worthy of special notice were the fibres from the 
plantain tree {Musa paradaisica), obtained at different growths of the plant ; 
the samples of ochro fibre (probably an kybiscus); the fibres of the agave 
Americana; of the banana {Musa sapientum); of the ita or marita palm 
(Mauritiajle^uosa) ; and of the mahoc (Hybiscus elatus). Samples of cotton 
were exhibited, as also of the wild cotton {Asclepias curassavica), and of the 
silk grass (Bromelia ). 

In reference to the plantain fibre, some information was contributed by two 
of the exhibitors, Mr. Blair of Inver Island, and Mr. A. D. Vander Gon 
Netscher, which I have availed myself of, as in the present state of our supply 
of fibrous substances it is desirable to make known as much as possible the 
advantages offered by the cultivation of the plantain. Mr. Blaii- says, *' The 
trees were passed through the iron rollers of a sugar-mill, and dried in the sun. 
As they were not spread out immediately after being crushed, they became 
somewhat injured by mildew. The plantain is an annual herbaceous tree, and 
averages about 30 inches in circumference and 10 feet in height. It consists 
of about 90 per cent, of water, containing salts and tannin in solution. All its 
solid parts are contained in the specimens sent, consisting of the fibre and con- 
necting cellular tissue. The yield in this fibre of thousands of acres is lost annually 
in this colony alone, for want of a simple and inexpensive machine for separating 
it. The tree must always be cut down to obtain the fruit, and the entire stem, 
containing the fibre, is allowed to rot on the ground. Could an eflScient and 
cheap machine be invented, the fibre would be almost entirely profit to the 
planter. The banana yields less fibre than the plantain, and its fibre is generally 
tinted. 

Mr. Netscher gives the results of ten years' experience of a cultivation of 
from 400 to 480 acres in plantains, which shows that, — 
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1st, On a well-cultivated plantation every acre will give 300 good and 50 
inferior bunches of plantains per annum. 

2nd. On every acre from 700 to 200 stems are cut per annum, either for 
the fruit, or after having been blown down by high winds, disease, or other 
reasons. 

3rd. On every acre but 400 suckers are planted in squares of 12x9 ft. ; 
closer planting having proved to be injurious to the growth of the fruit and the 
development of the stem, 

4th. Of the suckers planted, but 75 out of the 100 succeed; but once taking 
will give on an average 5 good offsprings in two years. 

5th. The planting of the suckers at a distance of 8x8 ft. never having 
been tried, I am of opinion that cutting them down every eight months for the 
stems alone would give from 1,400 to 1,500 good stems every cutting, or 
4,600 every two years. The cutting down the half-grown trees would force 
more sprouts to grown than is the case allowing the tree to come to 
perfection. 

6th. The keeping up of a plantain-estate costs (on a large cultivation} $30 
per acre per annum, supposing the estate to be already in good order. 

7th. On plantation Klein Pouderoyen (Mr. Netscher's estate), after repeated 
trials the plantain-trees have given 2^ lbs. of clean, and 1^ lbs. of discoloured 
and broken fibre, only fit for coarse paper, per acre. This, however, was by very 
imperfect machinery. 

8th. The average weight of the plaintain-tree is 80 lbs. 

9th. The trees can be transported from the field to the building at $1 per 
hundred. 

Various drugs, the produce of the colony, as turmeric, ai*natto, &c., were 
sent ; and specimens of other productions entering into commercial exports, as 
soap-berries (^Sapindiis saponarius) and Job's tears (Cole lacryma), the seeds 
of which are used for beads and other small ornaments ; and Indian shot — ^the 
seeds of an undetermined species of ''canwa,'* extremely hard, and used by the 
Indians as shot. From the rhizomes of this plant is obtained the ^^ tous les 
mois" starch of commerce. A very good series of the tanning barks used by the 
natives was sent ; and a very large and Avell-assorted collection of the native 
woods of the colony, suitable for building and for marine purposes, formed a 
prominent feature in the department. These, upwards of 130 in number, were 
all named, and accompanied by useful technical information. 

France. — The contributions from France were not very numerous ; some, 
however, added much to the interest of this class. Various specimens of 
varnishes for leathers, woods, metals, and for water and oil painting, werd 
exhibited by Soehnee, Brothers, of Paris. A good collection of dye-woods, with 
their liquid extracts, prepared for dying purposes, was exhibited by Michel, of 
Puteaux (Seine). A case containing an excellent assortment of flock colours, 
of various tints, was exhibited by Burgh and Rodel. A fleece of the Mauchamp 
merino wool was sent by M. Graux, of Berry-au-Bac (Aisne"): this was 
esteemed so highly by the Jury in 1851, as to obtain for the cxnibitor their 
highest reward, the Council Medal (see Jury Report, Class IV). The prepared 
hair or fur from hares and rabbits, used extensively in the hat trade, was 
exhibited by C. Boulat, junior, of Paris, Samples of silk were sent by several 
exhibitors : — ^those sent by Bonneton, of St. Vallier (Drome), were accompanied 
by specimens of coccoons, of a very large size. 

Belyiiun. — From Belgium, specimens of bristles, horse and cow-hair, and 
aloe fibre, used as stufling for funiiture purposes, were exhibited by Bcnoit and 
Ha'issens-Hap, of Vilvorde. The substances were also shown in their manu- 
factured state, as brushes, cloths, &c. A. Boury, of Li6ge, contributed samples 
of cow-hair, in the raw and in the manufactured state. Tlic goods seemed 
strong, &c. 

Holland. — In the Holland department some curious samples of skins and 
hair of different animals were shown, both in a raw and in a manufactured state, 
L. J, Prins (widow), of Arnhem, exhibited samples of cow-hair, and also rugs 
and carpets woven from the same j — well made, cheap, and apparently very 
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durable articles. Specimens of dogs*-hair, and jams woven from it, were 
exhibited by T. van Berkhout, of Herman. Cat-sluns, fine, well-dressed skins, 
dressed swan and g^ese skins, were exhibited by P. S. Catz and Co., of Amster- 
dam. A large collection of samples of horsehair, woven in various patterns, 
more than 100 in number, suitable for upholstery, as chairs, sofas, ftc, were 
exhibited by P. S. Catz, and by H. Dyksman, of Rotterdam ; and the same 
material, woven into the shape of thick ba^ng, and ad^ted for oil-pressers' 
use, was exhibited by P. de WOde, junior, of Zaandam. Excellent samples of 
flax were contributed from South Holland, Zealand, and Friesland, by J. P. van 
Oatz, of Gouda ; and nineteen other samples, of various qualities, were sent by 
A* Ellerman, of Rotterdam. Some large samples of madders, and an assort- 
ment of other vegetable dye substances, principally Java indigo, madder, &c., 
were exhibited by J, J. Vandenbosch, of Wilhelminadorp, near Groes, and by 
W. and C. Voute, of Amsterdam. A case of small samples of colours, varnishes, 
&c., was sent by J. H. Noortveen, of Leyden, very neatly arranged. Potato- 
starch, sweet and of good colour, was exhibited by E. de Jager, and by 
J. Sturman, junior, both of Zandyk. Glue was exhibited by several : that by 
Yandenbergh and Co., of Zutphen, was dear, hard, and of excellent quality. 
An excellent display of stearine, stearic acid, and manufactured fatty com- 
pounds, in the shape of soaps, both plain and fancy ; — candles and tapers of all 
sixes, and suitable for churches and private consumption,— were exhibited by 
N. Persalaer and Son, of Maestricht, and by X. D. Brandon, of Amsterdam. 
Both collections indicated an advanced condition of manufacture. 

Zollverein. — ^In the Zollverein department, C. Roemer, of Briiht, Baden, 
exhibited samples of oil, both crude and refined, obtained from bones and other 
animal substances, which was stated to be less affected by very low temperatures 
than any other oils. Samples of fine oil (resin oil) were exhibited by G. C. 
Fabian, of Humboldtsau, near Breslau. P. J . Schramm, of Neuss-on-Rhine, exhi- 
bited good specimens of wheat-starch, suitable for dressing fine linen goods. 
Samples of dyes imd colouring substances, carmine, indigo, archil, &c., all of 
remarkably fine quality, were exhibited by R. Knosp, of Stuttgart. Flax fibre, 
of excellent quality was exhibited by Ellen Von Sennewald, of Weimar, and flax 
water-pipes and buckets, woven without a seam, with a variety of other similar 
manufactures from flax, were exhibited by Burbach, Brothers, of Gotha, Saxe 
Gotha. Specimens of pine-needle wool, used in upholstery for stuffing, and also 
blankets made from the same, were exhibited (name unknown). Some fine 
staple merino wool was sent by Councillor Ellsuer, of Breslau ; a collection of 
merino fleeces, of fine quality and well shown, were contributed by Count Joseph 
Wartenberg, Prince Lichnowsky, Count Hoverden, M. Treutler, and Count 
Magnus. 

The contributions from Austria were but few and unimportant. Samples 
of bristles were exhibited by F. G. Raffelsperger, of Vienna; raw silks of good 
quality were sent by G. B. Mattinzzi, of Varino, and by P. Sozzi, of Bergamo, 
Lombardy ; and some very large-sized specimens of amadou, both prepared as 
medicated clothing and unprepared, were exhibited by A. Bachrick, of Vienna. 

In the Italian department various specimens of the Tribolo or Piedmontese 
heath sprigs, used in the manufacture of brushes and brooms, were exhibited by 
O. Montu and Co., of Turin. Excellent specimens of silk (organzine), from 
the Protestant valleys of Piedmont, were exhibited by Genicould, Brothers, of 
Turin, and others suited for different fabrics were sent by Sinagaglia, Brothers, of 
Busca, Sardinia. Stearine and stearic acid candles, hard and of good colour, 
were exhibited by Lanza, Brothers, of Turin. 

From Hayti some curious specimens of fibrous barks were exhibited by 
OTder of the Emperor Faustus the First, of which, however, no account could be 
obtained save that some were the bark of the pimento, the lace-wood, and of a 
palm. Samples of wax were also, exhibited, both yellow and bleached. 
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Leather. — (Class XVI.) 

In connection with this class Q^ animal substances used in manufactures"), 
I have taken leather, which, however, was not very liberally represented in the 
building. Some of the articles exhibited were very good specimens of the 
present state of the trade in the four Atlantic States, New York, New Jersey^ 
Pennsylvania, and Massachusetts, which contributed to this department. 

Some samples of calf-skin, in a finished and unfinished state, of good 
quality, were exhibited by H. M. Crawford, of Philadelphia. Specimens pf 
oak-tanned sole-leather was sent by Jacob Hoffmann, of East Waterford,. 
Pennsylvania. The quality of these was very superior to that usually sent 
out ; the closeness of the grain, firmness, and colour, showing that the materials 
had been good, and full time allowed for the tanning process. Another Penn- 
sylvanian tanner, James Clewer, of Tannerville, exhibited specimens of hift 
oak-tanned leather for belting and soles. These, probably, were the finest, 
samples in the building, and like the last-mentioned could only have been 
obtained by submitting choice and sound hides to a lengthened process in the 
pits. 

Some fancy leathers, enamelled and coloured, suitable for carriage and 
harness purposes, hat-making, &c., were exhibited by J. Chadwick and Co., of 
Newark, New Jersey, where an extensive trade is carried on in this description 
of goods. A somewhat remarkable hide was sent by this firm, containing no 
less than 100 square feet of leather, and of very fair quality. 

Specimens of Morocco leather, of various colours, were exhibited by 
E. A. Smith, of New York. These were prepared in that city, and appeared to 
be very good specimens of this new branch of the tanning-trade. 

The leather-trade is one of considerable importance in the States, and 
is spread far and wide throughout the Union. The process of tanning is 
carried on much in the same way as with us, save that, owing to their natural 
supply of tanning materials being so abundant, they rarely make use of any 
foreign ingredients to assist the process, though at the same time their limited 
capital induces them to hurry forward the operation, so as to get a return for 
their money as speedily as possible. In the North-Eastern States, hemlock 
bark {Abies Canadensis) is almost exclusively used; a small proportion of 
oak bark being used just to finish off the goods and to give them the desired 
colour. In the South- Western States, where the oak is met with growing 
freely, tanneries are met with in great numbers, and large quantities of 
excellent leather, adapted for heavy goods, as sole and belting purposes, are 
made and sent down regularly to the markets of Baltimore and Philadelphia, 
where, from its known quality, it always commands a higher price than that 
obtained for Northern leather. 

Some interest was excited by the exhibition of specimens of various 
skins, tanned by a new process, invented and patented by David Kennedy, 
of Reading, Pennsylvania, in which some chemical substances are used as 
substitutes for bark. The articles, with one or two exceptions, appeared 
well prepared, but I could not obtiiin any information as to the particular 
substances employed. It was stated that, with the exception of heavy 
goods, no bark at all was necessary, and with them only a proportion, not 
exceeding one-fourth that ordinarily employed ; that a great saving in time 
was effected ; a firmer, more pliable, and more regular texture was secured ; 
and less labour and a less expensive plant were required for the business. 

In Cincinnati a considerable trade is done in tanning sheep-skins for book- 
binding. Here oak -bark is alone used, and the operation is speedily earned out 
by a process of gravitation, in which the skins are carefully sewed up, then turned 
inside out and filled \rith the tan liquor, and finally suspended in rows. About 
31bs. of ground bark is sufficient for each skin, and the whole operation is effected 
in about 24 hours. The stitching was done at 15 cents per dozen. From 
200,000 to 250,000 skins per annum were tanned in this way in the city and 
suburbs. 

The following statistics of the tanning establishments in the United States, 
according to the official returns for 1850, will give some idea of the extent 
and importance of the industry : — 
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No. of 
Establishmentfl. 


No. of Hides. 


Capital Invested. 




Maine . . 


213 


316,334 


732,747 




New Hampshire 


163 


166,579 


441,975 




Vermont 


152 


125,052 


346,250 




Massachusetts .. 


246 


750,220 


1,377,725 




Rhode Island . . 


10 


10,571 


42,900 




Connecticut 


115 


122,455 


360,500 




New York 


942 


1,707,862 


5,025,143 




New Jersey- 


133 


101,485 


572,857 




Pennsylvania . . 


1>039 


926,450 


3.540.318 




Delaware 


16 


26,050 


99,350 




Maryland 


116 


169,585 


628,900 




Virginia • . 


341 


189,200 


676,983 




North Carolina . . 


151 


77,805 


251,055 




South Carolina . . 


91 


55,000 


184.335 




Georgia . . 


140 


81,484 


262,855 




Ilorida w 


4 


2,100 


9,400 




Alabama 


149 


79,033 


200,570 




Mississippi 


92 


52,315 


145,615 




Louisiana 


15 


10,500 


38,800 




Texas . . 


22 


9,350 


33,850 




Arkansas 


51 


16,450 


42,100 




Tennessee 


394 


166,944 


490,320 




Kentucky 


275 


196,200 


763,455 




Ohio .. 


706 


344,280 


1,340,389 


' 


Michigan 


60 


72,365 


236,000 


* 


Indiana •• 


358 


141,549 


519.897 


, 


Illinois « • 


96 


50,825 


188,373 


• 


Missouri 


148 


120,667 


228,095 




Iowa 


14 


5,340 


20,330 




Wisconsin 


8 


29,800 


78,950 




New Mexico 


1 


120 


500 




Columbia 

Totnl .. 


2 


5,000 


26,000 




6,263 


6,128,970 


18,900,557 



In addition to these there are upwards of 2,500,000 calf-skins, and 6,000,000 
of sheep, goat, and other small skins, tanned and dressed annually in the 
diflferent States which are not included in these returns. 

In the Foreign Department there were several exhibitors of leather ; these, 
however, are too well known on this side of the Atlantic to need more than 
a passing notice. France represented her leather-trade most successfully, both 
by the variety and quality of the specimens exhibited. The Zollverein Depart- 
ment, though not equal in variety to the French, was not inferior to it in the 
quality of the goods. Austria contributed largely to this class, one exhibitor 
especially, J. T. Pollak, of Prague, fully maintained, by the large variety, no less 
than by the quality of this articles, his well-known character. 

In the Canadian department some specimens were exhibited of hemlock- 
tanned sole leather by 0. T. Macklem, of Chippewa, C. W., and some roans and 
moroccos by W. A. Clark of Toronto, who also sent specimens of deer-skins tanned 
by the In(Uan process; and some white lamb-skins and other leathers of good 
colours and quality, suitable for carriage purposes. Samples of the porpoise 
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leather, sent over to the Exhibition of 1861, by C. H. Tetu, of Riviere Ouefle, 
C. E., were again exhibited, and excited much attention. This might have been, 
and indeed ought to have been, by this time an important article of mann- 
facture, as a ready and remunerative market would be found in this country for 
aU that could have been sent over. To induce this, and to mark their sense of 
its importance, the Jury of Class XVI (1851) awarded Mr. Tetu a prize medaL 
On inquiry, however, I found that no advantage had been taken up to the 
present time of the recommendations of the Jury, and that one of its objects 
had thus been rendered unavailable both to the individual and to commerce. 



Indian Rubber. — (Class XXYIII.) 



The display of caoutchouc, and its varied applications in a vulcanized 
form, was, as might have been expected, very comprehensive, and fully 
exemplified the many uses to which this important discovery could be 
applied. These were shewn in Class XXVIII by several different exhibitors ; 
they were, however, aU based upon the same principle, that remarkable physical 
change which caoutchouc undergoes when combined, under eertain conditions, 
with sulphur. The name of "Goodyear" is now so well and so widely known in 
connexion with this substance and its industrial treatment, that I need only refer 
to the Jury Returns of 1851, by which it will be seen that a Council Medal was 
awarded him by the Jury of Class XXVIII (page 69S), for the discovery, — ^the 
history and particulars of which are there duly recorded. Many difficulties from 
time to time presented themselves in the general arrangements and working 
details of the new industry ; these have been gradually surmounted, and at pre- 
sent it may be said that the uo^ustry is in a most flourishing condition. 

Already there are eleven establishments in operation for working the patent 
processes. Of these eight are in Connecticut. At Ifewhaven, there are three 
establishments which make shoes and braces ; at Naugatuck, there are three 
also, at which shoes, gloves, and clothing generally are manufactured ; at Uew 
Town, there is one establishment for the manufacture of combs, of which 
$60,000 worth were made in the first six months of their operations ; and at 
" Goodyear," a recently built town, extensive works have been erected for the 
manufacture of the " hard material," now being just introduced for walking- 
sticks, furniture, and various ornamental purposes. 

In the State of New York there are two establishments^ one in the city 
of New York for the manufacture of railway car-springs, at which 1 ton of 
caoutchouc is worked up per day for springs alone ; and the other at Haarlem, 
at which general clothing goods are manufactured. At Staten Island 
there is also an establishment for the manufacture of toys and fancy 
articles, which already returns upwards of $100,000 per annum, and is daily 
increasing. 

The shoe factories give employment to about 2,000 hands, male and 
female, and turn out annually between 4,000,000 and 6,000,000 of pairs^ 
having a total market value of between $3,000,000 and $4,000,000 sterling. 
The number of hands engaged in the other branches of the business is abmit 
the same, while the money returns would probably exceed the foregoii^ 
account. 



Class IX. 

Agbicultural, Hobticultubal, and Dairy Implements and Machines.* 

In reference to the implements and machines exhibited in this class, I have 
selected only those of which I think especial mention should be made, whether 
for the particular service they are intended to perform, or the advantages that 
would probably result from their introduction into this country. Very many of 
the machines in use in the States are the same as those originally obtained from 
this country, without, however, bearing those evidences of improvement adapted 
to our advanced system of farming ; neither, as a class, are their implements 

* The Jury awardfi in reference to the machines, &o., exhibited in thiB Clafis will be found in 
Mr. Dilke's Report, page 16. 
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and machines made so well or so strongly as our own. IroD^ so much dearer 
than with us, enters but sparingly into their build^ and, when it does, it fre- 
quently is used in combination with wood, in such a manner that the relative 
hardness of the two materials is speedily shewn by the unequal wear and tear 
of the parts in which it is applied. There were many examples of this mode 
of combination in the machines exhibited, economy of coastniction being no 
doubt the cause ; however, it is but right to say that my opinions are only based 
0n an examination of the several machines, &e., in the Irailding, as no oppor- 
tonity was afforded by the Exhibition of seeing them anywhere in motiim. 
Indeed, I very much regretted to find that the trials of the various agricultural 
implements and machines, which are attended with so much interest to the 
public and benefit to the farmer in our country, were very generally neglected 
in the States, or else (save in a few important societies) carried out in such an 
imperfect manner as to render their results of but little practical value. This 
opinion, I believe, is shared in by many of the leading agriculturists, and will 
no doubt receive at their hands that attention which a matter of such real 
importance is sure to have from enlightened minds. I had an opportunity of 
being present it several public trials of reaping and mowing machines, and 
although it was gratifying to see the numbers and the class of persons attending 
them, and the interest ti^en in their work, still the want of arrangement and 
of any standard save that of individual opinion, by which their respective advan- 
tages were to be determined, deprived them of the value and importance which 
they would otherwise have possessed. 

My engagements in New York would not permit me to attend the different 
State Agricultural Societies' trials of reaping and mowing macliines, which were 
held in the latter part of July. These are conducted with more care and 
attention than those of the local societies, and great desire is shown to arrive at 
correct comparative results. 

At the annual State Fairs a limited display of agricultural machines is made, 
but no trials take place. 

The following are some of the points to which the Committee of the Ohio 
State Agricultural Society were requested to direct their attention on the trial 
of reaping and mowing machines, viz. : — 

1. Which cuts the crop in the best manner, in different states of weather 
and ripeness of crop ? 

2. Which does the most good work, in a given time, at the same rate of 
speedf 

3. Which leaves the cut crop in the best order for binding for grain, for 
drying for hay, or in the swarth, and out of the way oi the maclune at the next 
round? 

4. Which causes the least waste 1 

6. Which is best where the grain is lodged ? 

6. Which is best when the grain or grass is bent by ike wind, or other 
causes, in the direction of the motion of tibe machine f 

7. Which is best adapted for hilly ground? 

8. Which is best adapted for stony or stumpy ground ? 

9. Which is the least liable to need repairs ? 

10. Which is the most easily repaired by the farmer in the field, or on the 
&rm, or by an ordinary blacksmith, or carpenter, or wheelwright? 

11. What is the cost and weight of each machine ? 

12. Which, under varied circumstances, will be most economical for the 
&nner? 

13. Which requires least power to drive the machine ? Specify the power, 
and if two horses are sufficient ?* 

* The Committee are also requested to note the amount of power in pounds, by the dynano- 
meter, '* necessary to give the machine a steady motion, before applying the object to be acted upon, 
and the actual power while the machine is in operation,'' — ^^ the number of revolutions of the dnim, 
or other driving wheel per minute, and the diameter of the drum or whe^'* — '* what time was used 
in experiment,**-— '' what power was required to perform a given amount of work in one hour/**- 
** quality of the work, assuming 50 as perfect work, and 25 as representing the work of the cradles*' 
** condition of straw and grain as cut by the machine,'*—** condition of the stubble on the field,** — U cot, 
per acre as compared with the cradle," — ** what are claimed as the particular advantages of the 
wehine» and upon what patent founded." The weight of each machine it to be furnished. Lota 
dboold be drawn for each machine, as to the time or order of trial on each kind of grain, and the 
particular condition of the crop as to ripeness, greenness, lodgement, or leaning or waving by the 
wind. The Cbmmittee may, if they pleue, grant a second trial to any or sit of the machines. 
Hany of these suggestions are due to the New York Agricultural Society Circular. 
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14. Which requires the least manual labour ? 

16. Which is best adapted for ridge and furrow ? 

16. Which has the best cutting apparatus, most easily sharpened, changed 
and repaired, and least likely to get out of repair ? 

The reapers to be tried on different kinds of grain, and are to cut no less 
than three acres each. 

The power to operate each machine is to be accurately tested by the 
dynanometer — the speed to be noted, the width of swarth, the time of cuttii^ 
the acres cut, the time of any stoppages for repairs, or for any other purpose, 
and the time of hitching up and preparing the machine for operating, &c. 
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Although, perhaps, the most prominent class of machines exhibited was 
that which under its various modified forms is intended for reaping com and 
mowing grass, still in agricultural operations, the seed*time precedes the 
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harvest; and as the only drilUsowing machine exhibited appeared to me to 
have good claims to our notice, I will take that before enumerating the several 
reapers exhibited for public inspection. 

This drill-machine was on the slide principle, and was exhibited by S, and 
M, Pennock, of Chester county, Pennsylvania. Its construction was inexpensive, 
and the arrangements, by which different quantities of various grains could be 
be sown so simple, that I have thought it desirable to give a working draught of 
it, so that it may be critically compared with those in such general use in this 
country, and its relative merits or disadvantages made known. The machine 
(about six feet wide) is sold at $60, say £12, and has received several premiums 
during the last two years. In 1852, it took the first premium of the Pennsyl- 
vania State Agricultural Society, and of the Philadelphia County Agricultural 
Society ; and in 1853, the first premium of the Metropolitan Mechanics' Institute, 
at Washington, D. C, and of the Chester County Horticultural Society. 

The following description of the principal working parts of the machine 
will assist in making the sketch intelligible. 

A is the frame, mounted on shaft B, and supported by two carrying wheels. 
CC"^ one of which, C, turns loosely on the shaft, for facility in turning. D is 
the draught pole. A short distance above the frame A, and behind the 
shaft B is mounted the seed-hopper E, furnished with a given number of divi- 
sional compartments. F is one of the depositing tubes with couler at bottom, 
connected by the drag-bar G to the front beam of the frame, or by the chain 
A to the lifting lever I, which is pivoted to the side-beams of the frame, with 
pins within and above the staple a, through which staples and upon which said 
pins the chains h are hooked when it is desired to raise the depositing tubes^ 
separately from the ground. The lifting lever I is provided with an arm or 
raising handle b, by which, when raised, it may be locked to the catch c ; this 
enables all the tubes to be elevated simultaneously, and to be held in that posi- 
tion. J is the hole or aperture through which the seed passes into the seed- 
cup placed beneath the hopper. K is the inclined spout, carrying the seed 
from the cup to the conducting tube J\ On the shaft B, near to the loose 
wheel C, is fixed an undulating disc or cam- wheel, L, the face whereof is com- 
posed of double inclines eee (Jig. 3), for the purpose of imparting to a lever 
M, having its fulcrum at M^ a reciprocating movement, and by means of a 
connecting-rod "N", attached to the lever M by a clamp-screw Q, the shank of 
which passes into and through a gauge slot, which forms the segment of a circle 
scribed from the connection of the rod N with the arm 0. The advantage of 
the segment slot in the lever M is, that it admits of gauging the amount of 
seed to be sown to any fractional part of a given quantity. This quantity is 
regulated by changing the index point. The stroke of the slide S may be 
increased or diminished so as to sow more or less grain, by shifting the point of 
connection of the rod N with the guage lever in the slot, nearer to, or further 
from, the fulcrum M^ and then securing it by the clamp screw Q. P is a 
jointed rod attached to the frame, and extending beneath the connecting rod N 
and hopper, for the purpose of disconnecting the rod N from the arm 0, thus 
stopping the motion of the slide. S is the reciprocating slide, having its bearing 
upon and moving over metal seed-cups T secured to the bottom of the hopper, 
and furnished with stubs or projections U, for feeding the seed through the 
opening J. 

These are the principal parts in the machine; the description of the 
mode in which the slides work is not so easy without giving detailed drawings 
of them* They are so arranged that either can be shut off without stopping 
the others, and that should the machine when in motion by accident be thrown 
into gear, the slide S would not act until the drill-man brought it in connection 
with the rod N. Care has been taken to effect an uniform discharge on rough 
or hilly ground, and also that the smaller seeds shall be sown as readily and as: 
accurately as the larger ones. 

Of reaping and mowing machines several were to be seen. Both of those" 
so well known in this country were there, — Hussey's of Baltimore, and McCor- 
mack's of Chicago, Illinois, — and both, thanks principally, I was told, to their un-^ 
opposed achievements in this country, have an increased reputation and a large 
sale at home. Their peculiar features are too well known to need any mention 

* These can be inspected by any machine maker interested in tiie subject— L W. 
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here. The price at which they are sold is considerably higher than ih^ are «oUE 
for here^ Hussey's being $116 or £24, and McCormack's $125 or about £26. 

J. D. Burrel, of Geneva, New York, exhibited a reaping machine, and also a 
mowing machine, the former selling at $160, and the latter at $120. They were 
both well-made machines, on the same principle of cutting as Hussey*8 ; the 
framework entirely of cast-iron, very simple in construction, and efficient in the 
field. The crank pinion was worked directly by the large driving wheel, and 
the stroke was long enough to carry the knife through two divisions of the 
fingers, or teeth, thus preventing the clogging, which frequently' impedes the 
action of the knife when the stroke is short, or when the substance to be cut 
is at all succulent. 

A reaping-machine, similar in form to McCormack's, was exhibited by 
Seymour and Morgan, of Brockport, JSTew York ; the only apparent difference 
was in the delivery of the cut grain, which in this machine took place at the 
side. It appears to possess a good reputation, although by a late decision of 
the law courts the makers were condemned to pay $17,000 to Mr. McCormadt 
as damages for the alleged piracy of his patented principle. The machine was 
well made and of light draught. It took the first prize in Ohio in 1852 and in 
1863, and also at the trial in Benssalaer county, New fork, in 1853. 

Another machine of similar construction was exhibited by J. H. Manny^ 
of Freeport, Illinois. This is arranged both for reaping and mowing, as indeed 
are most of them. It took a first prize as a mower, and second as a reaper 
in 1852. At the great trial held at Geneva, New York, it did very good work. 
Last year, however (1853), it was not so successful, owing probably to sundxy 
alterations it had undergone, with a view to reduce its price. 

Of Ketchum's patent mowing-machine, made by Howard and Co., of Buffalo, 
which I had several opportunities of seeing at work, I was induced to form a 
very high opinion. It did its work well, and being made in iron, and less com- 
plicated in its arrangements than most of the others (save Burrel's), is not 
ukely readily to get out of repair. The machine is of light draught, and will cut 
from 9 to 12 acres of grass per day with a regularity equal to the best scythe 
work. The selling price, with two sets of knives, &c., is $110, or about £22. 

As this description of mowing machine has not yet been introduced to any 
extent into this country, the sketch now given will show its arrangement. 




A machine, very similar in construction to the last-mentioned, was exhi* 
bited by E. D. Forbush, of Buffalo. Of this I could learn nothing, save that 
it had never been tried in public, owing to an injunction which had been issued 
against it as an infringement of Ketchum's patent. 

All these were examples of what may be termed the ordinary rea|Hng 
aiachine, arranged for the purpose simply of cutting the grain. 

There were, however, two or three others exhibited, differing somewhat in 
6<Histruction, and for which additional capabilities were claimed. One of these 
was sent from San Francisco by A. EUiot^ and was termed the ^'gokleii 
harvester." Its proportions were somewhat lai^ for a field machine, and it was 
stated to be able not only to cut the com, but also to lay it into sheaves^ and 
then to bind them. 
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Amoibea: r eaphig madune, of g^antie sise« tlie cuttdog-lraaie hekig 8^ feet 
^S# ^^ exhibited by Gregg and Denton, of Peoria, Illinois. Thia had a 4sel£- 
calong eoatriv^ice, delivering by an endless band over the side inio a fai^per 
«r eiadle which was disehaiged when it contained sufficient to form a ahaaf. 
13ie price of the machine is, according to the size^ from $120 to $160. In 
oilier respects it was of the same eoaistruction as the common machines. 

The '^automaton" ^elf-^ralcmg reaper, patented by Aticins^ was sent by ils 
maber, J. S. Wright, af Chicago, Illino«fi. This was decidedly the b^t repre- 
flCBtative of its class, and is not unknown in this country, Mr. Wri^ having 
aent over one some eighteen nn^rths or two years ago. The mechanii^ aznmga- 
menta for effecting the purposes intended are extremdy pretty ; thay add, 
however, considerably to the cost of the machine, and after all only p^ona a 
doty which would be quite as efficiently performed by a travelling band^ which 
aught be made to deliver the cut straw either behind or at the side. It is right 
to state Ihat this machine has been successful at almost every place at which 
it has been exhibited. In IS52 it took the first premiums at the fcdlowiag 
places: — Ohio State Agrietdtural Society ; Michigan &tate Agrieultucal Society; 
Wisconsin State Agricultural Society; Kenosha County (Wisconsin) Agri- 
cultural Society; Baone County {Wisconsin) Agricultural Society; Bud Institute 
^Illinois,); Mechanics' Institute (Chicago, Illinois); American Institute (New 
York city). The price of the ms^ehine at Chieago is $175- 

In i^ither case could I obtain any information of the work of these aeveial 
machines in the field, and the great distance of their respective localities from 
New -York reduced the probabilities of meeting with any one who had seen them 
in operation. In all the cutting-movement was effected by a straight knife, 
worked by a crank similar to McCormack's and Hussey's. 

The only attempt at a circular movement was shown in a small model of a 
rei^»er, which consisted of a frame carrying two vertical cylinders, arranged side 
by side, the lower edges of which were armed with short ciur^ knives, set on 
with their cutting-face towards the common centre. On the upper portions of 
the cylinders small rakes or teeth were fixed, and an open iq^e, equal, in the 
fuU^ized machine, to about 12 or 15 inches in width, was left between them. 
When the machine was put in operation, motion would be ccmununicated by the 
carrying-wheels to the cylinders in such a manner that they should both rotate 
towards each other. The com would in that case be rapidly cut by the curved 
knives below, and the rake or teeth above would both hold up the straw while 
being cut, and then carry it round, and clearing themselves on a fixed frame, 
deliver it in a straight line at the back of the machine. 

Two machines were exhibited for separating the seeding heads of clover, 
or timothy-grass, from the stalks. One sent by G. J. Naylor, of Brooklyn, 
resembled very much the old Koman machine, described by Pliny and Palladius, 
consisting of long teeth with cutting sides set on a frame like a comb. This is 
arranged at a proper height from the ground, and then forced along through the 
clover, and catching the heads between the teeth, it separates them by a drag- 
ging cut, a hox or tray behind receiving them as they fall. The other, exhibited 
by J. A. Wagoner, of Steuben county, New York, is of a different construction. 
It consists of a box or deep tray carried on wheels, and having in front a small 
cylinder placed horizontally, round which are fixed two or more spiral knives. 
When the machine is in motion, these work, in combination with some curved 
spring-teeth, against a straight steel or iron edge, thus forming a kind of shears, by 
if^ich the heads are severed from the stem, and fall into the tray or box behind 
Bk>th machines are readUy adjusted to suit the height of the plant to 
be cut. 

T^ o models of machines were exhibited for cutting dowsL Indian com, or 
hemp, — one by J. L. Ream, of Pulai^i, Illinois ; the other by W. B. Coates, 
of Wasliington, D. C. This latter appeared to be of the most effective con- 
struction, saaA consisted of a frame about 4 feet wide, on which were fixed, hori- 
zontally, two pair of forks or divei^ng fingers ; the centre of each pair being 
set at a distance equal to that between the rows of com or hemp to be cut. 
This would be drawn by power applied at the side, as in the reaping machines, 
up against the rows of standiug com, which, being guided by the forked fingers 
of the machine in the proper direction, is cut off by a lateral slanting blow of 
a heavy knife attached to and set in motion by the machine, and falls behind it 
on the ground. 

P 



Digitized by 



Google 



106 



Professor Wilson's Special Report 



The next macliine in sequence of farm operations would be the threshing 
-machine, of which several were exhibited, but as all these require power to put 
them in operation, it will be best to describe the horse^powers made use of first. 
•Of these there are two, based upon very different mechanical principles : the 
•one known as the " sweep, or lever-horse power,'^ similar to that commonlj 
used in this country; and the other, peculiar to N"orth America, is called, — ^the 
^* rotary," or ^^ railroad horse power," in which motion is given to an endless 
chain directly, by the weight and muscular power of the animal pressing on it. 

Of the former, there were several exhibited, two of which, however, presented 
points which appear to be worthy of notice, as tending to lessen the great loss 
sustained in '^bringing up the speed" in the ordinary " horse power." These two 
were somewhat similar in construction, the difference between them being that 
the one (Taplin's) communicated its power by means of a cogged wheel of large 
diameter working directly into another or driving-wheel of smaller diameter, 
while the other (Palmer's) substituted a band for the large wheel, and thus drove 
the smaller wheel, over which it passed. The accompanyiug sketch of Taplin's 
will, I hope, render the arrangement of both machines readily understood. 

a. Wooden frame, carrying driving-wheel and shaft. 

6. Segmental cogged wheel of large diameter, working into — 

c. Cogged driving-wheel. 

d. Stout wooden frame, carrying horse-wheel, &c. 

e. Small friction-roller, running on top of large wheel, to keep its bearing true. 
/. Shaft from driving-wheel. 

gg. Openings to admit horses. 

The '* railroad," or endless-chain power, is used far and wide throughout 
the Union, and for all purposes where power is needed. It may be seen daily 
in operation, driving threshing machines, circular-saws, cotton-gins, elevators at 
the granaries and stores, ferry-boats, pile-driving, grinding, churning, &c., for 
all of which purposes it is well adapted, owing to the direct and immediate 
manner in which it communicates motion, and to its general compactness, 
cheapness, and facility of being moved about. These are made by almost every 
agricultural machine maker in the States, and as they vary but slightly in 
details of construction, and many have high local reputations, I have selected 
Emery's for description, the first premium having been adjudged to it by the 
New York State Agricultural Society, at the trial of implements held at Geneva 
in the autunm of 1862.* 




♦ As regards the mode of communicating motion, neither of these powers are to be considered 
as entirely new in this counti-y. A modified arrangement of the " sweep " power is common in the 
ordinary horse mills, and the ''rotary power" was, I believe, applied on the Greenwich llailroad some 
fourteen or fifteen years ago, and, more recently, for a similar purpose, on the South Western line. 
The object of the present notice is their advantageous application to agricultural purposes. 
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Fig. 1 — A A. Main sDls, or frame of the machine, carrying the shafts. 

B. Band pulley upon one of the shafts. 

D. Pinion, or small gear, upon the same shaft as pulley, 

C. Converge, or internal gear upon the main shaft, and working into and 

over the pinion. 
a a a a. Couplings upon the ends of the shafts fitting all the pulleys and. 

gears. 
b b. Main and counter shafts of machine. 

Reels upon the main shaft which are driven by the endless track or floor^ 

2. Shows a side and edge view of the couplings. 

3. Side view of C. 

4. Side view of reels c c on main shaft. 



c c. 

Pig 
Fig 
Fig 



Fig. 6. The machine ready for use. 

The accompanying sketch shows the mode in which this power is applied 
when in operation on a farm. 




Threshing Machines were well represented, several being exhibited ; all of 
them, however, with one exception, were various modifications of the peg prin-- 
ciple, the difference being seen either in the material or the shape of the peg, 
the mode in which it was fixed, the shape and position of the concave, or the 
arrangement of the feeding-tray or board. This description of machine, although 
not new in this country, is still so little knoAvn, that a short description of it 
tnay be admissible. 

In external construction, it resembles the ordinary machine ; the thresh- 
ing is effected by a cylinder, either of wood or iron, which is armed on its 
external surface at regulated distances with small wrought-iron spikes or 
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pegs^ strongly fastened on by means of screws with nuts on the inside ; the 
concave^ or apron, is armed in the same manner, due care being taken that the 
mikes or pegs are fixed in such a manner that when the machine is in motion 
they shall work clear of each other, and at such distances apart as to allow the 
straw to pass between them, but sufficiently close to prevent the ear passing 
also. This portion of the plant, being thicker than the stem, is exposed to the 
force of the pegs of the cylinder while passing rapidly through the fixed pegs 
of the concave, and the grain is stripped off the straw rather by the friction of 
two surfaces than by any direct blow. The grain and straw are delivered from 
the machine in the ordinary way. It is customary to drive the peg-drums, or 
cylinders, at a much higher speed than we drive the beating cylinders, and, 
generally, a considerable increase of work is got out of them. 

PubUc attention has recently been called to these machines by the intro- 
duction, last Chriiitmas, of one of those exhibited at J^ew York ; and their 
history and merits were then so fully discussed by the various agricultural jour- 
nals that I need only mention my having seen them do very excellent work 
during my visit in the States, which confirmed the favourable opinion I had 
formed of them when I first saw them in operation in Scotland, some 10 or 12 
years ago. The only point of real objection to their use appears to exist in the * 
greater amount of risk of injury to the feeder from any stones or solid sub- 
stances that might be carried into the machine with the straw, or from any 
accident happening to the pegs themselves. Simple precautionary means, 
however, may be devised by which such chances may be materially diminished ; 
and mechanical arrangements might readily be effected by which the injury to 
the straw, generally complained of, would not exceed that done by other 
machines. 

Besides these peg-machines, there was a threshing-machine eihibited 
by the inventor, W, R. Palmer, of llforth Carolina, of an entirely novel descrip- 
tion, extremely simple in construction, compact, and occupying but little room, 
and having the character of being a most efficient machine for threshing all 
descriptions of grain, save Indian com. 

The machine is, in appearance, similar to a large case or box, about 5 feet 
high, 6 feet broad, and 2 feet wide, with an aperture on one side for receiving, 
and another at the end for discharging the substances operated upon. 
In the accompanying plate all the principal points are given. Fig. 1 is a 
vertical section of the machine in its breadth, and fig. 3 is a vertical section 
of it in its width. AAAA are four arms or beaters, radiating from the conmion 
centre or nave A^, which is keyed on the pinion F. Fixed to the frame D are 
grooved plates, or rubbers (BB), which are attached to both sides of the lower- 
most half of the machine. These are susceptible of adjustment by the mode 
shown in Jig. 3 and 4. E is the pulley keyed on to the pinion or shaft F, and 
communicating motion to the machine. Fig. 5 shows the back frame of the 
rubber. Fig. 6 shows the ends of the rubber and fiange. 

The machine being set in motion, its modus operandi is as fc^ows: — 
A feeding-board is fixed either to one or both of the sides, and the sl^aves are 
unbound and fed in at the open part (C) as fast as the men can handle them. 
The heads are thus brought into contact with the revolving arms or beaters (1), 
which are driven at high velocities, and a greater portion of the grain, if in 
good condition, is at once separated. The straw is at the same time carried 
round by the rotary motion of the beaters, and in its passage is drawn against 
the grooved sides (rubbers) (B) of the shield or case, which strip off any grains 
that may remain attached to it, and is then, by its own centrifugal force, thrown 
out at* the back through an aperture arranged for its discharge. The sides of 
the machine admit of its being adjusted so as to suit any description of seed ; 
with the larger grain, in good condition, they are set at a greater width than 
when the grain is damp or shrivelled, or for finer seeds. When the straw is 
required for thatching, or other special purposes, the feeder merely exposes the 
ears to the action of the beaters, and lays the straw aside ; in this case, the 
mode of working it is similar to our flax scutching-frames. 

I had no opportunity afforded me of seeing the machine in action ; its general 
arrangement, however, pleased me much, and the character I had of it, both from 
public testimonials and from private sources, was very satisfactory. It was very 
favourably reported upon by the Committee on Threshing Machines at the fianr 
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«f the American laatitate in 1852, and received the silver medal, as being the 
best tfareshing-madbine exhibited. It likewise has been very successfiil in dif- 
ferent exhibitions in !N^orth Carolina. I could not obtain the exact price at 
which the machines were sold^ but was informed that it was below that at which 
ordinary threshing-machines were supplied ; neither could I obtain any definite 
evidence that satisfied me of its threshing capabilities in relation to the power 
consumed by it. Its simplicity of construction, compactness^ and apparent 
economy both in cost and power required, render it, in my opinion, worthy of a 
trial in this country. 

Of separators^ there were several very excellent ones exhibited; amongst 
those which appeared to me worthy of notice was the ^^ patent grain separator 
for millers and fanners use," exhibited by A. B. Childs, of Rochester, New 
York, which was very highly spoken of, and extensively used in the northern 
parts of the State. 

Grant's separator, and also that exhibited by G. B. Salmon, of Elgin» 
Illinois, were well-made and well-arranged machines ; the latter^ from its sim* 
plicity and effective arrangements, appeared well adapted for the purposes for 
which they were intended. 

A machine was exhibited by Carr and Hughes, of Cambridge, Indiana^ 
which they termed a "bran-duster, or atmospheric bolt,'' and by which they stated 
that they were able to obtain from 2 to 5 per cent, of flour from ordinary 
bran. 

Two machines, of somewhat similar principles, and for similar purposes, 
were exhibited, the one by R. C. Pratt, of Canandaigua, entered as a " rotary 
ditching machine for draining land ;" the other by W. D. Arnott, of Fair- 
field, Iowa, intended for digging ditches^ and grading r<)ads. The first consisted 
of an iron wheel, 4 feet in diameter, with iron scoops fixed on its cireumference, 
and mounted on a pair of carrying wheels. When in operation the centre is l^t 
down according to the depth desired^ and the scoops by the rotary motion 
of the machine are forced into the soil, which they take up and deliver over the 
side, and clear of the track of the machine. It was worked by horse-power, 
and stated to be able to dig 150 rods, 2 feet deep, in the day. Gibb and Co.'a 
machine consisted of 2 parallel discs set on the same axle, about 1 foot 
apart, and mounted as the hurt on a pair of carrying- wheels. These discs were 
armed on their circumference with broad, flat, curved iron tires, 9 inches 
long and 4 inches wide, which are forced into the ground when the machine is 
in motion, and tear it up. Both of the machines bear a resemblance to those 
brought out in this country within the last few years, as representing rather 
the action of the spade than the plough in the necessary process of turning 
over the surface soil. ]!? either of them appeared very suitable for the purposes 
intended ; the first was certainly too light, both in weight and materials, to 
stand the work, and the latter in operation left a strip of soil imtouched some 
8 inches wide, between the two sets of tires, which it is not very probable 
would be moved to more than a very small extent by the action of the tires at 
the side of it. 

A very large collection of straw and chaff cutters was exhibited ; not one, 
however, was equal to the work we are accustomed to expect from them at home. 
That in common use is similar to one which was exhibited in the Zollverein 
department in 1851, and consists simply of an open box, at one end of which 
is fixed a spiral knife, set on a stout iron centre, above which, at a snudl dis« 
tance, is fixed a roller covered either with untanned hide or gutta percluu 
Between these two the substance to be cut is forced, the separation being 
effected by the pressure of the knife against the roller. 

A machine for cutting straw, exhibited by Taylor, Thomas, and Co., of New 
York, was of a different construction, and appeared a more efficient machine. 
In this, the cutting was effected by a series of short knives fixed into a cylinder 
or roller of wood, extending the whole length of the bottom of the box (about 
3 feet) in which the straw was laid. A rotary motion was given to the cutting 
roller, and the straw being pressed down on it was cut into ti::ed lengths by the 
knives, and fell through on to the floor or into a basket placed beneath. 

Another machine for straw-cutting was exhibited, of very similar shape and 
construction. In this, however, the knives were fixed in the bottom frame of the 
box, and, when in motion, a cylinder, armed with long curved spikes or fingers, 
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collected the straw which was fed in above, and pressed it across the knives^ ihw 
effecting the separation in much the same manner, the only difference 
being that in the one the moving knives were pressed against the straw, and in 
the other the straw was pressed against the fixed knives, ^o mode existed for 
altering the length of the cut, neither do the farm arrangements of the States 
at present require that economy in the consumption of fodder which render 
chaff-cutting machines so yaluable to us. 

Plouahs were very well represented in the building, specimens of almost 
every variety in ordinary use being exhibited, from the light single-horse plough 
used by the cotton-planters in the Southern States, where 2 inches is probably 
the depth they are required to work, to the powerful sod-plough used both in the 
Western and the New England States, which is intended to turn a furrow from 12 
to 15 inches deep, and from 15 to 18 inches wide. These ploughs, presenting many 
points of difference from our own, excited much attention in 1851, when their 
merits were very freely discussed both by those who saw them in the building, 
and those who witnessed them while competing with other ploughs in the trisSs 
which took place during their examination by the jury of Class IX. The general 
opinion then formed I believe was, that in lightness of weight or of draught they 
were fully equal to our own ploughs, though, owing to the shortness of the sole and 
of the mould-board, they did not make quite such neat work. On the other 
hand, they left the furrow slice in a more broken and rough condition, which, 
for all purposes save lea-ploughing, would be desirable ; and they possessed one 
important and decided advantage in being only about one-ha£f ' to two-thirds 
the price of ours. 

The plough, symbolical as it always has been of agriculture, is especially 
tiie farmers' implement in a new country ; and from the time of President 
Jefferson, who in 1787 contributed a paper on the construction of the mould-board 
to the French Academy up to the present day, its improvements, either as 
regards construction or materials used, have been the great object desired by all 
interested in agricultural pursuits. As with us, the description of plough used 
varies much with the locality ; the physical character of the country, as weU aa 
the crops suited to its climate, requiring consideration. The greater portion of 
the cultivated land in the States still contains the ungrubbed stumps of the 
trees, its former occupants ; here a stout, short, handy plough, that will work 
readily in and out of the straight furrow, and stand the shock of contact with 
a root or two, is best suited to the requirements of the case. Again, in the 
extensive prairies of the Western States, where a rich humous soil exists to the 
depth of some 10 or 20 feet, with scarcely a stone to interfere with the farmers* 
work, a different plough is needed ; such a plough was exhibited from the State 
of Michigan, where it has a high reputation, and is termed a " sod and subsoil 
plough/' The frame was of large size, and of the ordinary shape, and, instead of 
the skim coulter of our ploughs, this one had a small share and mould-board 
attached to the beam, susceptible of being adjusted to any depth to suit the 
subsoil plough placed behind. The herbage is so rank and luxuriant that some 
such arrangement is needed where one plough alone is used, as the surface has 
to be pared off some three inches deep before you reach the soil. This plough 
requires four horses to work it, laying the surface sod at the bottom of a furrow 
from eight to twelve inches in depth. In other cases, the surface sward is 
removed by a plough with a broad-cutting share running the entire length of 
the mould-board, and turning over a cut from twelve to fifteen inches wide, and 
about two inches thick ; this is left until dry, and then burnt and ploughed in the 
ordinary way. I had an opportunity of seeing some very excellent work done by 
this sward or paring plough in the prairies, west of Chicago, in Illinois. 

The subsoil plough of our agriculture is at present hardly known in the States, 
their tillage operations being chiefly limited to the surface, whose large extent, in 
relation to the population, is able so readily and so amply to supply their wants. In 
the North-eastern States the use of the subsoil plough is beginning to find favour 
with the farmers, and a very useful-looking one was among the implements, &c., 
exhibited by Messrs. Ruggles, Nourse, and Mason, of Boston. It was constructed 
on the same principle as the Deanston plough, and was made of different sizes, for 
from two to six horses, and at a price varying from $5 to $15. The first subsoil 
plough was imported from England in 1840, by this firm, one of whose members, 
Mr. Nourse, well-known for his skill and practical mechanical knowledge, took 
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it in hand^ and adapted it bo as more lidvantageonsly to meet tilie requirements 
of ihe American agriculturist. 

The ordinary plough in use throughout the States^ is made with the beam 
and stilts, or handles, in wood ; ploughs entirely of iron, however, are manufac^ 
tured to a considerable extent at Pittsburg, in Western Pennsylvania. 

Two makers exhibited specimens of their work, Messrs. Eddy and Dyer, of 
Washington, D.C., and Messrs. Hall and Speers, of Pittsburg. The latter 
establishment is upon an extensive scale, and is confined solely to the manufac- 
ture of iron ploughs, of which about 20,000 to 26,000 are turned out every year 
by them, at prices varying from $6 up to $15 each. An additional charge is 
nmde of $1 60c., where wrought-iron work complete is desired ; and where steel 
mould-boards are ordered, an extra charge is made of half a dollar. Messrs. 
Hall and Speers sent some of these ploughs over to us in 1861, and were 
awarded a Prize Medal by the Jury for them. 

The application of machinery to the working of wood enables the 
manufacturers to get up the ordinary ploughs at inconceivably low prices, 
the smallest size being sold in quantities at the rate of $1^ each, (equal to 
about OS. 2rf.,) out of which I was infonned by the manufacturers they could 
clear about eight cents net pro/it. All the wood-work, including the beam, 
handles, &c., are made by machinery,* 

A very good assortment of ploughs, suitable for diflTerent purposes, was 
exhibited by Minor, Horton, and Co., of Peekskill, Kew York, who were the first 
makers in the States of the improved ploughs. In these the mould-boards had 
a diflTerent curve from the ordinary shape, by which the friction would be con- 
siderably lessened and neater work done. For general purposes they appeared 
to be excellent implements. 

A large and well assorted collection of agricultural implements and ma- 
chines, suitable for general purposes, was exhibited by Messrs. Ruggles, Kourse, 
and Mason, of Boston, whose deservedly high standing as mani^acturers was 
well supported by the nuike and general finish of their goods. This firm has long 
been celebrated for the attention they have paid to the construction of their 
ploughs, of which their present sale averages about 25,000 annually. The repu- 
tation of their ploughs is due chiefly, I believe, to the mould-board, which was 
devised by the skill of Mr. Nourse, as presenting the least amount of resistance, 
while effecting its special duty as a turn-furrow. In this the curve is so finely 
graduated, that a straight-edge or rule applied to it with one end stationary at 
the share-socket, on being made to pass over the face of the mould-board, will 
touch every portion of it. 

A similar collection was also exhibited by R. L. Allen, of New York, whose 
ploughs and implements generally have a very good name in the different mar- 
kets of the States. His sales of ploughs are very large, amounting to from 
20,000 to 26,000 per annum. 

Of the display of the tools used by hand in farming operations I cannot speak 
too highly, whether as regards the materials of which they were manufactured, 
or their particular suitability both in make and shape, for the purposes for which 
they were intended. The assortment, too, was very large, and contained speci- 
mens of the leading articles made by most of the principal establishments. Of 
these I may cite the following, as appearing to me specially deserving of notice : 

The Tuttle Manufacturing Company, iN^augatuck, Connecticut, for rakes, 
hoes, forks, &c. 

* *' In a plough manufactory at Baltimore eight different machines are employed at the various 
parts of the woodwork. With these machines seven men are able to make the wooden portions of 
thirty ploughs per day. The handle-pieces are shaped by a circular cutter, having four blades 
similar to those of smoothing planes, fixed on a honzontal axis, with about 2 inches radius, and 
making nearly 4,000 revolutions per minute. The work to be shaped is fastened to a pattern, which 
is pressed against a loose roller on the axis of the cutter as the workman passes it along, and it is 
thus cut off exactly the same shape as the pattern. All the ploughs of a given size ai*e made to the 
same model, and their parts undergoing similar operations, are made all alike. Some of the sharp 
edffes of the wood are taken off or chamferred by a cutter revolving between two cones ; these 
gmde and support the work as it is passed down edgewise on the cutters, and passed along by the 
workman. The other machines in use comprised a vertical and circular saw, and machines for 
jointing, tenoning, drilling, and for making round stave-rods, and giving them conical ends, the 
whole being of a simple and inexpensive character. The curved handle-pieces of the ploughs, 
irhich requii-e to be steamed and bent, are obtained already shaped from the forests where they are 
cut, and are advantageously supplied to the manufacturere." — Mr, WhitwortKs Report^pagt 14; 
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The OM Colosy Wcnrks, Taunton, Masaachwettfi, for shoyels. 

The American floe Company, Winsted, Connectkut, for casUsteel hoes. 

llie Oxfiord Edge-tool Company, CSienango county, New YoA^ for hoes, 
I, chisels, and drawing knives. 

The NMsan Shorel Works, Long Island, for sboTels. 

D J. MiDard, Clayrille, Kew York, for cases of tools ; chiefly forks. 

The Pans Furnace Company, Oneida county, New York, for scythe 
Uadea. 

Mansfield and Lamb, Smithfield, Bhode Island, for scythe bhtdes and 
iumdles. 

Kimball, Worcester, Massachusetts, for shorels. 

Olivar Ames imd Sons, NorQi Easton, Massachusetts, for shords and 
ipades. 

North and Denis, Fly Creek, New York, for hay and manure forks. 

H. Partridge and Co., Medfield, Massachusetts, for forks and drag rakes. 

The only comment which I wi^ to nuUce, is one of some little importanee, 
u it questions the form of a tool which, with the exceptiosi of the plough, is more 
extensively used than any other in the States, namely, the ^' cradle'' or from 
woftke. Of these many were exhibited, differing in the shape of the blade and 
in the curve and length of the handle ; but in all cases 1 noticed that the fii^ns 
or bars of the cradle, which were four or five in number, having a depth of 
16 to 24 inches, extended the full length of the blade. !N'ow the scythe, 
when being used, is worked at an an^e with the surface of the soil, aad 
miless the cradle be set at such an angle with the snaith or handle ihai it AaH 
he vertical to the blade (when being used), lit must describe a portion of a 
larger circle than the blade itself, and thus will have a tendency to catch hoM 
of plants beyond the sweep of the blade, which would ki a full er(^ materially 
impede its {nrogress, and make slovenly woi^. 

It appears to me that a cradle somewhat less in depth, and extending only 
half or at most two-thirds of the length of the blade, would be nuire efficient in 
its woik and far earner to the mower, as the rate at wMdi the swe^ of the Uade 
^ects the separation of the straw would be too great to allow the straw tinae to 
&I1, before it would be taken up by the cradle, and carried round to the swathe 
in the ordinary way. By this arrangement the difference between the circles 
trayelled by the blade and the top of the cradle respectively would be lessened, 
the resistance offered, should the cradle come in contact with any of the uncut 
stems, would be reduced, and the work would be cleaner and more speedily 
done, by thus removing the obstructing parts from the point to the middle of 
the blade. With cradled scythes of ue construction I refer to, I have seen 
better work done at home than any I was able to me^ with in tiie States, where 
the average crop is considerably lighter than in this country ; and in seyeral 
instances my suggestions were practically confirmed by the cradlers themselves^ 
who found that they did their work better and wititi more ease to themselves, 
when from an accident or otherwise the ^ids of the cradle-bars had been In'oken 
off. The extensive and ra^^dly increasing use of the reaping machine throughout 
the States, renders the cradle-scythe of less importance than heretofore to them; 
but in a country still only partially cleared, and where haj^ily a reaping-hook 
is not acknowledged in the harvest field, it must always have a value sufficient 
. to excite and repay any attention bestowed upon its construction. 

We are indebted to the States for the steel digging-forksy whidiarer^ttkify 
taking their place among our established farm as well as garden tools. They are 
now manufeictored in this country upon a very considerable scale, and although 
in point of construction and general efficiency as a tool I think we can compare 
them successfully with theirs, we have yet to learn how to make them so as to 
be enabled to send them into the market at the same prices, which run from 
76 cents each (retail) for the ordinary four-pronged fork, up to $2 60c. for the 
largest eight-pronged one. The great difference of selling price between the forks 
of the two countries is the more remarkable, because it must be remembered that 
Hie American manufacturers have to obtain the steel, which is, as regards value, 
the principal part of the tool, from this country. 

I think vre might also vrith advantage adopt another very usefiil iastni* 
ment, the ''post auger." These are in common use throughout the EH^ttos, 
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and where the soil is pretty deep and free from 
stones, they do their work in an efficient and 
economical manner. Their construction is very 
simple, as the annexed sketch shows, — being 
merely an iron rod (B) of suitable size, with a 
cast-steel boring disc (A) at the lower end, and 
a stout cross handle (C) at the upper. The mode 
of using it needs no description. The price varies 
with the sizes, from $3 to $6; those having a 
diameter of 6 inches are sold at $4; 8 inches 
$4 60c. ; 10 inches $5, They are considered to 
save four-fifths of the labour in digging a hole. 

In Class VI, " Machinery in Motion/* two 
machines of some interest were exhibited by 
L. S. Chichester, of New York; one for rolling 
and breaking flax, and the other for scutching or 
dressing it. The breaker is a machine furnished 
with a feeding-tray, on which the flax-straw is 
evenly spread out and then entered into the bite 
of a pair of smooth iron rollers, which flatten the 
straw and split it up longitudinally, as it is carried 
forward through a pair of fluted rollers into the 
bite of a pair of large breaking-cylinders, which 
form the body of the machine, and from which 
the straw is delivered on to a receiving-apron, in 
a thoroughly crushed condition. These breaking-cylinders are each formed 
by securing near the opposite ends of a shaft, a pair of iron-heads or flanges 
perforated with radial slots, into which are inserted breaking-plates, or ribs 
of iron (worked to a smooth edge on top), which are free to move in and 
out, either towards or from the centre of the cylinder-heads, as they are 
guided by springs and cams, arranged in such a manner that the ends of 
every other rib or plate in each cylinder project through the radial slots 
in the cylinder-heads, and rest upon stationary cams placed outside of the 
heads, and all the intermediate plates or ribs rest upon spiral springs, 
supported by circular flanges keyed on the shafts just inside and close to 
the cylinder-heads. These flanges are perforated with holes, forming 
sockets in their periphery, to receive and support the spiral springs and admit 
the iron pins which pass through and sustain the springs, and are fastened 
to the under edge of the pressure-plates or ribs. As the cylinders revolve 
together (one being placed over the other) the cam-plates or ribs of the lower 
cylinder are guided upwards, and meet and carry back the spring or pressure- 
plates of the upper cylinder; — at the same time the cam-plates or ribs of the upper 
cylinder are in the same manner guided downwards and meet and carry back 
the pressure-plates of the lower cylinder. 

These cylinders, in their operation and action upon the flax-straw, were 
designed to imitate the movements and efiect which take place when a por- 
tion of steeped flax is tested by the hand in the ordinary way. The woody 
part is thoroughly broken up, and by the pressure of the fixed cam-plates or 
ribs of the one cylinder working against the elastic pressure-plates of the other, 
and being, at the same time, subjected to a gentle pulling or drawing motion 
in opposite directions, a large portion of it is separated, and falling through the 
machine to the floor beneath, leaves the rough fibre ready for scutching. 

The machine for scidching or dressing the flax was upon an entirely new 
construction. Those in common use with us. whether worked by hand or power, are 
upon the same principle, the blow being given in the direction of .the fibre, and 
aU particles of woody fibre or "shove " being forcibly torn o% occasioning more 
or less injury to the fibre, according to the manner in which the retting process 
has been carried out. In scutching by hand the flax is laid over the edge of an 
upright board or chair, and struck with a short sword-shaped beater or 
** swingle." Where power is used, several of these are fixed into a shaft and set 
in motion, so as to revolve with great velocity near a slot cut into an upright 
board or frame, through which the flax is introduced and submitted to the action 
gf the blades. 
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This new scutching machine consists of two conical cylinders, formed on 
parallel shafts, revolving towards each other, and driven by a pair of gear-wheels 
fixed on to the shafts outside the frame. These cylinders are each formed of 
four large conical spiral blades of wood, secured to flanges of iron, which are 
keyed on to opposite ends of the shafts, and placed one over the other, revolv- 
ing at equal speed towards each other. The cylinders are inclosed, in front 
and behind, with a wood or sheet -iron casing. An opening is left in the front 
part of the casing through its whole length along the bite of the cylinders, and 
on the opposite side a suitable trough or box is arranged with a door, to collect 
and carry out the " shove/' &c., dressed out of the mass. These openings in 
the casing have the effect of circulating a current of air through the machine, 
the admission being given at the front opening, it passes out at the back and 
carries with it the dust and fine particles of fibre which are so unpleasant and 
injurious to the ordinary process, In operation, the rough fibre is fed in 
through the front opening at one extremity of it, the blades of the revolving 
cylinder draw in the mass, striking at the commencement alternately on one 
side and on the other, nearly at right angles with the line of fibre. As the maas 
is moved along the line of opening, the spiral form of the blades causes a 
gradual change in the direction of the blows from the commencement, where 
the blow is given at right angles to the mass, towards the other end of the 
opening, where the direction of the blows becomes nearly parallel to the line of 
fibre. The shape of each blade of the cylinders varies in its length; at the feed- 
end it is blunt and rounded, which gradually changes to a sharp edge at the 
finishing-end. The strength of the blow, too, is increased as the radius of revo- 
lution increases towards the larger end of the coned-cylinder. This arrange- 
ment leaves a larger space at the feed-end for the shove &c. dressed out, 
which of course gradually diminish as the mass advances towards the finishing- 
end. 

I had an opportunity of seeing both these machines in operation several 
times, and can bear testimony to the efficient manner in which they did their 
work. It was stated that they required only one-horse power each when in ope- 
ration, and would finish off (roll, break and scutch) one ton of straw per day. 
The price of the two machines was §650, — an extreme sum, certainly double 
what they might be made and sold for here, including the ordinary profits of .a 
patented machine. 

At the new flax mills, at Fall River, Rhode Island, belonging to the Ame- 
rican Flax Spinning Company, I was shown another new flax-dressing machine in 
operation, invented by Mr. Clemmons. This did its work very well, but was not, 
in my opinion, equal, either in arrangement or effect, to that just described. 

Before leaving the subject it may be well, perhaps, to mention that Mr. 
Chichester has also invented a machine for pulling the flax. This is everywhere 
a tedious and expensive operation ; and in the States, where labour is so costly, 
and so difficult to obtain at harvest time, is one that has always been the great 
obstacle in the way of the cultivation of flax for fibre purposes. This machine 
had been tried in the past harvest, but some improvements having suggested 
themselves in its arrangement, it was not exhibited in the building, and its 
inventor, I found, was naturally enough unwilling to let it be seen before he had 
completed them. The following sketch, however, will give a tolerably good idea 
of its construction, and show our own machine-makers how readily the American 
mechanic applies his powers to meet the requirements of industry, whether it be 
in the finer operations of the factory or the mere crude labour of the field. 

The machine is propelled by a horse harnessed in the centre of the back 
part, and the flax operated upon is laid in two parallel lines on the ground, 
intermediate between the track of the horse and of the wheels. In the forward 
movement of the machine in the field, the standing flax is separated and gathered 
up between long wedge-shaped projections, forming a breast or front near to the 
ground, and is then pulled by means of vertical rollers, furnished with arms 
reaching forward underneath the branching top of the plant, which is thus at 
each revolution bent over at nearly right angles with its growth, bringing up 
the lower part of the stem into the bite of vertical rollers, and by them deli- 
vered on the ground in regular layers. The rollers are driven by gear-wheels 
on a shaft receiving motion from the two large carry in g-^v heels, to which the 
whole machine is adjusted. 

This machine^ I was infoimed, would, with one horse, enable the farmer to 
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lay eight acres of flax on the ground in the working day. The cost of hand* 
pulling is with us from lOs. to 20^. per acre ; by this machine, if the patentee's 
statement is correct, it could be done for certainly less than Is., thus effecting 
a reduction of fully nine-tenths of the cost of labour, and relieving the grower 
from all anxiety about the work. 

I have been thus particular in describing these three machines, because they 
appear to me to possess advantages superior to those of any other machines for 
similar purposes with which I have had an opportunity of becoming acquainted. 

The pulling-machine would, if its performance in the field is equal to what 
has been stated, be a most beneficial introduction in our flax -growing districts, 
where hand-pulling is the universal mode by which the flax is harvested. At 
the same time, I am strongly of opinion myself that this mode of harvesting 
by pulling, whether by hand or machine, is not the most advantageous, either 
for the farmer who produces the straw, or for the manufacturer who has to con- 
vert it into fibre. If the tillage operations of the farm are properly attended 
to, and the seed-land carefully rolled, the crop may be cut down quite close to 
the ground by one of the many excellent mowing machines so commonly used 
in the States. The machine would do about ten to twelve acres per day, at a 
cost not exceeding as many shillings, or even a good scythe-man would cut 
down from one to two acres a day at about double the above rate. 

Hitherto we have always fallen in with the idea that it is necessary that 
the flax should be pulled up root and all, in order that the greatest possible 
length of fibre may be secured. For all textile uses, the portion of the fibre 
of any value exists only in the stem above the gTound, and to obtain this in a 
separate state a chemical process of disintegration has to be carried out in the 
first place, which is then followed by a mechanical process of separation — ^viz., 
breaking and scutching. At the lower part of the plant, the fibrous tissues 
assume an altered condition, and are strengthened by an increased proportion 
of woody tissue, and then are finally sealed up by the roots which terminate 
the plant. If this lower portion were removed, which it would be by the 
method of harvesting I suggest, the first process of disintegration would 
be carried out more rapidly, and also more regularly, where large quantities 
are steeped, as the dried juices of the plant would be more readily acted 
upon and extracted ; while at the same time I am inclined to think that we 
should lose nothing in the length of the dressed fibre, if we consider the injury 
it sustains when the ends or butts of the steeped straw are submitted to the 
action of the scutching-frame. In the improved principle of flax preparation 
by steam (Watt's patent), and by hot water (Buchanan's patent), in either of 
which a few hours only are required, this mode of harvesting might be advan- 
tageously adopted. At any rate, it would effect a material saving in the cost of 
field labour, and could be carried out by the common mowing machine without 
the additional outlay for another machine whose use would be limited to the 
special pm-pose of flax-pulling. 

There were various other machines, &c., exhibited, Avhich I have not thought 
it necessary to notice, either because they presented no new features in their 
construction, or else were such as were not suited to our system of farming. 

In these observations on the contents of Class IX, I have only made refer- 
ence to those more important machines which are either known to our own 
agriculturists, or which, from the opinion I have formed of them myself, I ven- 
ture to recommend as worthy of their consideration. Besides these, there were 
many others exhibited, displaying great mechanical skill, and exemplifying in a 
high degree the peculiar character and adaptation of the American mind to contrive 
labour-saving expedients for carrying on even the commonest operations in the 
economy of the house as well as of the farm. The universal eagerness with 
which these substitutes for manual labour are received is a constant stimulus to 
invention, and a great support to the manufacture of agricultural implements 
and machines, which already occupies a prominent place among the leading 
manufactures and industries of the States, giving occupation to a large number 
of skilled workmen, and employing a considerable capital, the results of which may 
be judged from the Returns of 1850, which give the total value of agricultural 
implements, &c., at $150,000,000. Of this gross amount it appears that New 
York has invested $22,084,926 ; Pennsylvania, $14,722,641; Ohio $12,750,605; 
Kentucky, $5,169,037; and Virginia, $7,021,772. 
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In addition to the foregoing details, which I have endeavoured to condense 
as much as possible, I have to state that opportunities were frequently afforded me 
while travelling through the country, of visiting various manufactunng estab- 
lishments, which I have not thouglit it either necessary or desirable to refer to 
specially, principally because the processes adopted were either similar to, or not 
so far advanced as those on this side of the Atlantic, 

Some two or three, however, I ought perhaps to mention ; amongst those 
is paper-making, — one establishment for which, the Ivanhoe Mill at Paterson, 
New Jersey, was upon a scale, as regards completeness, fully equal to the best in 
this country. At the American Pottery Company, at Jersey city, I found them 
using flints, obtained from this country, at a cost of $6 per ton (as ballast). The 
clay was obtained from the bed described at page 4 as traversing the State of 
JSTew Jersey. The china-clay and feldspar came from Connecticut, the latter cost- 
ing $8 75 c. per ton at the works. Common ware, for the home market, either plain 
or coloured — no patterns or printing — was only made at present* The work- 
men were all foreign — chiefly English; but the apprentices were native 
Americans. The rate of wages was from $1 26 c. to $1 60 c. per day, and in 
all cases, when practicable, piecework was done. At the glass works at 
Jersey city and at Brooklyn,* small articles were principally made either by 
pressure moulds, or blown and cut, between 20 and 30 lathes being worked at 
each establishment. The colour of the glass was excellent, owing to the beau- 
tiful quality of sand used, which was obti^ned from Berkshire, Connecticut, and 
from Vermont. The work was carried on by 6-hour shifts, and the wages paid 
averaged $20 for the 6 days' labour. 

In the manufacture of stearine candles, the saponification process is gene- 
rally adopted. The only establishments where distillation is adopted were two in 
M*ew York, one in Philadelphia, and one (just completed) in Cincinnati. 
Neither of them was upon a scale of any magnitude. At Baltimore I found ice 
bein g u sed largely in a manufactory were tallow candles were being made for 
the West Indian market. By these means the temperature (then 95^ to 98® 
in the shade) was lowered sufficiently to consolidate the tallow in the moulds» 
which were arranged on a circular filling-frame, immersed and travelling round 
in a circular trough containing the ice and water. About 1| tons of ice, costing 
$6 per ton, were consumed daily in the manufacture of 1260 lbs. of candles of 
from 6 to 18 to the lb. For soap-making, the refuse tallow, and also large 
quantities of the wash and trimmings of the hog trade of the Western States, 
were used, with resin, &c., and the caustic alkali made at Tarentum, near 
Pittsburg. Good firm soaps were manufactured, the lowest quality being sold at 
6 c. per lb. 

In conclusion, I have only to remark, that in reference to those machines, 
&c;, in Class IX, which I have ventured to call attention to as worthy of notice 
in this country, I have merely described them as I found them being used in 
the States. In some cases alterations, which may be made advantageously, 
will probably at once suggest themselves ; in others they may be necessary to 
suit the different conditions of the two countries. 

JOHN WILSON. 



» Sec Mr. Wallace's Report, page 58. 

Digitized by V:jOOQIC 



APPENDIX. 



Digitized by 



Google 



U8 



APPENDIX. 



O 
00 



& 
H 






o 
o 

H 



w 

o 
o 



o 
O 

O 
"A 

< 

M 

H 

H 

H 
O 



o 

n 

H 

2 

H 



P 
< 



a 
5 






•I 

ill 

^1 



J 
2\ O 






I 

n 









O^Oift©©©PNW*rf>0©^^»^©lOOWe>lO©lOO^O^O»^OGD©0»-«^0000 






©'^•Oe*5©©©l'*^<OiO©P-«M©00'^©©eOpNCOMN©«^©©^OeO©©<OOf^©©«0 
^^ CI ^1^ ^^ 



©©©©©o^e©©©©o©©©©©©e©©©©^©©^©©©©o©©o©©o© 



•-*'*f^Qo©©©»«-<oioo©«ei©<o«o©»^ei©«oei^©^^©©w©oo©'^®®^®® 



:w : : lO eo t ^ f^ » pn i-i ^ :»-pn : :m : 



s 



:<«: o :::; ^ C4 •«:: ei : fi CO :: ^ : 04 ^ :::::::;:• j :::: I : 



©oow'*©©e>iW'*©w^«ci©e«oio»^^^©ift'*©©o©©w©©©©oi — co©©«o 



I'^M : : :f^^M tM^d^ ! :eo :p-«im : :w* : : : : :«0 | j j \ \ jCa : j«ft 



S 



: "^ : "«• : : «-« ^ cm : »^ : »^ ^ : M <o : : : ^ : eo : : : : 



; :ci 11 »^ : 



©©©•49ioe4©*-4coo©oci©©o©fe^o«««eoo>e©>AC4^©©©©o©e<©©©©© 



te< : : s :^ :ci^eo : :«0^»-« : 



• ^N : PN : (f) ^4 



:«0 tw^ift : :ci»^*i • ! • j j \^ \ \ \\ 



P 

C 

u 



s _ 






^ s 



i 



I 



ea "tf ><y«o tC'Qo mc> ^ ci CO ^ Kd cor^oc 



.r. 

jB to I 



1^ 
11 

i.3 






^1 



a 
5 

^ : 

It 

o o 






I CO CO 



tig 

CI eo "<^ I 
eo eo CO < 






>^ CO $ 

•g o 2 



!qo o!© 

J CO CO "^ 



i 
I 

.a 

I 
I 

I 
I 



i 



o 

I 

s 

o 



i 



li 

II 



Digitized by 



Google 



s 

00 



5 
& 

Ok 

o 

I 






H 

o 

-< 

M 

H 

H 



O 
H 

9 
I 



-1 

B 
■? 

H 

M 
P 

Pi 






^■a-i 












!,1 



I 



I 

I 



£3 

on 



4 

"i 






Appendix. 

4§i3ii§i§ii§ii§i§§|§§ii|ijj§§||§§iiii§m^^^ 



110 






s s s : s : : sw^ceowrf s 5« 






OD ?»P CO -^ CO PflO {? 00 



I 

I 






i^^aoe»e< *2*'f*2**^*£S222*32t:22S22zi2Zt^22£S2*'^****222S 



^e<<roo^e«-*oe«e«A^ 






seotOM s s r<« n M aQ 00 M 00 • 00 09 00 n »4 9) s . : >c 



S^Too coi^'V >f9 « 99 <« oo 00 e?eo oo ^ too eo eo ^T^^ so ^eo S Soo 



;90f0oo«o»'« 



00 90 fo 09 00 00 eo :ooooooooeQ90<rtei^r^ooao99oooosoff ooootectoooooeoooooooofoooootowooeooooo^teooeo 



o8$fi t « t t t sj§ s : :^S sst:8cssts^ass&tfittStttccccst:ttt»§t&St 



a«- 



*«9S8)!l!('' : 2 ^'"1 - -i ^8 : -^S ' :?S8^S«999 ;t$t«9S)»!(S( : :» 



MSS^S{^99S2$93 : g ^:$ § : :| : § S S :S?««3S993 :S§§S^S^S % '^ •* 



S 



BB BBa:aia BrfaBBtta^*-** , 



asisiao 



xmsBB 



.V 



nil 14 i I If ili I ly ="^ 



.•-<0>«00 . .-^MOO***!*^©* — MOO ..-C* 




lllllllllllliiil^iilililllillliliililliiliillliiiiilii: 



AMU 



I 
4 0004 o| of 14 |o|o 44 o- o o »4 04I44 144444444 g4444 i41444|l 



fi »i 



y^A" 



z z 



Digitized by 



Google 



120 



O 
go 



H 
H 



H 



o 

5 



^4 



n 

H 

O 
H 

S 



M 






II 



|I1^^ 



^N 



.So ^ 






5jl 






I 



1} ' 



fit 

w.^ o* 



|Si 



o . 
•si 

i2 



as 
Is 









s 
Ph 



A 



Si 



^3 
cq 



P 

o 



Appendix. 

SSSSSSSS||SSSS|S§SS§SiS§iS§|S:2SSSS 

g: ; i i-ags ; ijjB i i ! i I! I M I! ! I i I ! i ! 1 ? M !« 

^' M « 






^5^ 



ec*OWeOcOfO«o«o«0*OcoeQeQeoooeoeotO«oeo©i©ieOcO^©*#0^^eoeOeO«Qco 



XaOaO0feQOQOQOOOtHt^O^t<*C<«t^QOt^OO4DaOt^*^t^QOOOClQOOOOOiQ6O^OOOkQO 



: ^ »^ : ; eo 



:eMe^Moic4M :e<iNoicieo : ci oi c« c« e« co *^ e^) e« * 



: •a «^ « «_•<»• 



Ciea»-oie^e^»-M^©ioic^»^c^iM^oi««WMOJc^ — eocM»-»e«e«c<c»icic<»^ 



i - 



^Il|4''«»^l^^-Il' 









fa 



s 



Kb 




3 
I 









,3 ►. 



yiiuiiiijiiiiii 



i3e^« 



4 



"Sis 




ooxaoaoQoooaocoooQOt>*ooaoaoQoaoi^('^ooQCQOQOt^QOOoooaoooQOaocJDaoaOQD 







I 

I 

I 



m 



Digitized by 



Google 



Jtfptndix* 



191 



I 

s 



I 

i 



I 



P 
H 






III 



i 



Ml 



i 



ij 



li 



a 



si 






ill 



8 

r 












II 



ji 



S 



ItlllllPSIIIIIIIMtHIIMIIIIili 1 1 



of Is 



4^^^HHeJ 1 ! ! ! ! ! !p4 fMPJ I ! ! f f 1 I ? ! ! ! n ! 



C<> 90 M •» M f« C# M 0« e« fO 90 fO Ot M M M^ fl««» M M M 90 Ot M M 0« 01 M 



I ^1 ^ 









w^ 



S8«aS$3S3SSSi;8SSSSS8 i iS8SS;3^SS;»8S$$ 



00 CO CD 09 00 Ok Ok 



t^ O Ok Ok W CO t>» Ok tt( 



aocot^QOcookc^*^oookaoi>iaookooo 



e«c«Me4o« :m Mtoe«»-«M eieoc9oieoo4 : 






^i*.Me4^e«e«e«»^tOe«MOIC«»-«91M«iM*-«MMOI^»-l04Mf4««*i^0«MM 



n - * * • - •rfj^oSB'v •©»3S * - - * - *^ 



!2*Sfe-J 



K^a - 



SiOO<eO'«'«»«Ofe^'^OOOiOOOOOiAOiAeOCO<OOOtOO< 
04*omeo«>C«oi<Oeoc<iiAOkcor%'^co^coeoco«OfO«o»-4eoe4coco^ 



>e e 0000 -^ci 00 00 M 10 0000 ototo 00(00 Qooon 

>^<«00'VOk^tO(OOOOiOtOO<O^U)t>.0«0«««OCO*OOaDOOOK 



s 



w si ^ wffl sdtB ^ 



.1 



{?5 






s-^ll 



}npL4pqnii 



6 

} 

lllliiilirH 



t-Hj 



J- 



;s»asS( 



Hi 



S.? 



li ll Hi slillil 1111111 



«e«pokcior%ok«ot^«e«oe«09<eocDCQOco«ooiOi-it^(ooocot^o«OM 
^o«ocoeoeo^O)«0-«Of0003'»-<Mg<«OMco«0'«»i^<^MOimc<)<^ 

00 IF^ CO CO 00 00 00 CO 00 00 t^ QOOOQOOOOOOOdDQOOOQDOOODQOQOOOOOCOOOOOCO 00 



Ok f4 :r>i : r^ : f4 :»-4^49a« ^^ 



i 

I 



T" 

n 



^ :::!:::::: jj :::::: 5 :: ; 

|44'l-s-§4|i I i-l-s-li-s-s-s t44i4 H44t4444 
R 



m 

I 

1 

f 

I 



I 
I 

I 
I 



Digitized by 



Google 



122 



Appendix. 



illlllll^lw^l^M%lWlWlWllll^^^l^^^^Ml^^w 



\4 



. . . .^ . . . SB . 

:^^^^«HH&QHMBqKHaqHHHHHH^HMFHHHHHHHH&BHHKKHH^«HHHH« 



ill 






«CQ to eg 99 00 CO CO «4 . . ajf^t^ oMM • «e<«0«9 « « -»•© «oo « « ••^^*«-* • «K 



00 



H 

I 



a 

D 

-I 

o 

s 



2ts 



s is IS ^a 



Q^oS^ 



eB^S' Et 









8 lMC«c«Me< 

5 



ldf^e<e«9«MM^^^r!f^HworMC«e«e«Mt>«^e«Mc« ItToicS ', 






C o = >. 

5 «» c E 



3^S8s^§3^3;g$« .ass^sss^ns^^g . .^S5j .-»gi? .^^ssgfessss^ss^^'^^.ssassasas 






:sss!i^.'!^8ssssss .sss^i^sss^ssss . ,rt^^ .sss .s^^i^sss^^sst^sis^sst^^s^ 



o 
» 

H 

O 
H 

N 

H 
-J 
H 

H 
1^ 

M 

Q 



Q 
M 
S 

-5 



=1 






;sassassa&:&:zs4b:ssti>.'axaaasxpi.'h«a 



s 

G 
O 

I 






• • •:* -a 

flllsfiris^i 

3-5 



s 

-■s - 

92 






J 






ScZ B^a4:S*22;o£c^ <Sa^aaan:^(!;^s^cSSc2a 



S^ ^.1 £ E c 



2^* 






i 
i^£:t Is 



^ Cxi 




«8 



H 
Z 

o 






•2. 
• •£ a • 

» 0^<M o < 



. . • ••a . . 

3 O 00 BOO 



••■is 






) ;^ Q (^ B 



. . .•ai.l J.. 



il 



l^i 



Digitized by 



Google 



Appendix. 



123 



O 
00 



CO 



-< 
M 



M 
O 

M 

o 
o 
I-) 

I 



>( 
H 

M 

M 



H 

M 

P 



P4 



I 




•sit 

gi 

a 



ml 



It 



1^ 
^1 



4 






I 



o 



e« M QO ^M e* 



^552 



^N ^"4 »-* ^^ e^ »-« 



dp-tMetfoea 



I 



»3 h!$ ^^ 



•g^lllJ 



«3 



S;z; 






•s 



■M 
I 



(4 
H 
H 

CO 



O 
f4 

O 



H 
H 

M 

-< 

H 

U 



H 












l'8 



ss-i 



£.9 



I 



I 

X 






a 
S 

s 



^ 



o 



aSjoj JO *o{i^ 



8ont»H .10 *o{sj 






I? 






•§2 

.SI 

o 



I 



I 

CO 






:S! 



JO o 



S :0 : : 



^ •-- 



I' 



.S 









I 



eg 



c!b3 



1 



I 



.S >>.S ii 



o 00 e»o 

'■«• -If '■«• »o 
OC 00 00 00 




R 2 



Digitized by 



Google 



124 



Appendix. 



Appendix G. — ^Detailed Statemekt of the Chabcoax Fobges ik Eastebn Pehnsyltania 

IK 1850. 

















u 


III 




1 
1 

1 


COUHTT. 


Kind of 
Power 
used. 


Datoofcon- 
•tmotion. 


NameofWorka. 


SltnatSon. 
Post Offiee. 


Number 

of forge 

fires. 


Number 
of Ham- 
mers. 


ft 


•, 


Bidford 


Water 


18M 


Hopewell 


HopeweB .^ ... 






80 


15 


H.frE. 


1 


do. .» 




1808 


Lemnofl 


If ... M. 






39 


12 


__ »i 


1 


do. .M 




1813 


Bedford ... ... 








45 


20 


H.diW. 


M. 


B«rkf 




1788 


BoeUand 


New/erusalem ... 






8 


S 


H. 


M. 


do 




1808 


Dale 


Dale ... ... 






16 


11 


t» 


— 


do. ... 


" 


1799 


Mount Pleasant ... 


»f ... m»» 






14 


8 


»• 


... 






1837 


Franklin 


Beading .„ ... 






14 


8 


»i 


... 


€o. ... ..• 




1770 


Oreen Tree 


If ... M» 






18 


10 


*f 


M. 


do. .M ••• 




1886 


Exeter 








20 


" 


»» 


... 


ft: £ z 




1880 


Bloom 


Dale" '.;; r.; 






15 


5 


£ 


... 


II 


1797 


District 


Pike Township ... 






16 


d 


... 


do. ni z 




1780 


Birdtboro 








20 


6 


H. 


M. 


do. ••• •.« 


»• 


1780 


OlejFoife 


Oley Township ... 






20 


IS 


H.ft & 


,- 


do. — 




1825 


DoweU 








20 


12 


£ 


M. 


do 




1749 


Charming 

Northl^ 


Furnace ... ... 






50 


SO 


1 






18M 








30 


12 


H 


... 


«o* r. z. 


ft 


1840 


Monnt Airy 


ft ••• 






30 


U 


H.i'E. 


... 


«0. ... 


tt 


1809 


SpeedweU ... ... 


»» ••• 






20 


d 


... 


do. .. ^ 
do. ..• 




1828 
1790 


BoeiOand Z Z 


Bockland Township 






20 
16 


6 
6 


£ 


z 


io. ^ 


*> 


179S 
IBOO 


Spring 

DlitrfSt 


Earl ,, 
Pike L 






15 
16 


5 

4 


•> 
»» 


z 


K .^ 




1814 


Union 


Albany 






10 


8 


»• 


... 


do. ... 




1864 


Gibraltar 


Bobeson ^ 






26 


18 


•» 


M. 


do. ... 




1882 


Maiden Cieek ... 


Hamburg ... 
Birmingnam ... 






16 


11 


B. f W. 


... 


BUr 


" 


1838 


Antes 






to 


18 


.M 


40. ... 

do. 




1838 
1818, 1804 


Cold Spring 
Tyrone, S forges ... 


.~. " ••• 


12 




25 

60 


SO 
SO 


W. 


1 


do. ... ^ 




1828 


Franklin 


Williamsburg ... 






SO 


15 


n 


"i 


do. ... in 




1805 


/Etna 


TeUow Springs ^. 
Williamsburg ... 






SO 


6 


M 


1 


do. ... 




1810 


Cove 






SO 


22 


« •"— . 


1 


do. ... 


Steam 


1839 


Portage 


DuncansTille ... 






10 


2 


E.fc W. 


... 


do 


Water 


1816 


Maria, 3 forges ... 


ff w. 


13 




60 


50 


W. 


1 


do 




1836 


Alleghany 


ff ... 






75 


16 


M 


1 


do. ... 


,» 


1837 


Gap 


East Freedom ... 






85 


26 


If 


1 


do 




1830 


Mary Ann 
Ashlsnd 


Antestown ». 






20 


14 


if. 


1 


Carbon... ... 




1820 


Lehi^ Gap 
East Penn ... 






12 


r 


... 


do. ... 




1828 


Pennsville 






24 


4 


It 


.M 


Contro 




1795 


BeUefonte 


BeUefonte... 






21 


18 


£ 


m — 


do. ... 




1792 


Bock 


II ••• •». 






15 


6 


... 


do. ... 


tt 


1800 


Mflesbiffg 


MUesburg... 






30 


24 


H. 


1 


do. ... 




1811 


Eagle 


n ••* w. 






21 


S 


H 


1 


do. ... 




1840 


Howard 


Howard ... 






10 


6 


M 


.M 


Choittf 


tt 


1847 


Greenwood 


PenningtonTffle ». 






20 


It 


H 


... 


do. .- ... 




1792 


Hibemia 


Wagontown ... 
N. London HBoads 






16 


!• 


M 


... 


do » 




1806 


Pleasant Garden ... 






SO 


12 


•• 


... 


do 


^ 


1785 


Mary Ann 


Downfngtewn ... 






22 


12 


•» 


... 


do. ... ... 




1750 


Coventry 


Pottetewn 






18 


i 


•$ 


... 


do 

Clinton 


n 


1790 
1837 


Springum 

Washington 


Brandywine Manor 
Nittany ... 
MainvUle ... ... 






20 
SO 


10 

d 


i 


z 


Columbia 




lf24 


Catawissa 






25 


6 


H. 


• M 


Cumberland ... 


tt 


1830 


Lanrel 


Carlisle ... „. 






45 


IS 


H.^E. 


1 


do. 




1611 


Carlisle 


ff 






36 


4 


... 


do. 




1790 


Liberty 

Oakdale ... ... 


Lisbum ... ... 






25 


IS 


B. 


— 


Umiphin 


" 


1830 


EUaabethTiUo -. 






25 


12 


H. 


M. 


M 


1850 




Dauphin 






20 


8 


M 


.M 


riankUn* Z 




1846 


Carrick ... «. 


Fannetteburg •.. 






10 


6 


M 


1 


do. ... M. 




1790 


Sonndwell 


Boxbury ... 






10 


6 


W 


... 


do 




1834 


Northeast 


Louden ... •.. 






13 


4 


M 


1 


do 




1804 


VaUey 


ff ••• to. 






15 


6 


h.Ce. 


1 


do. 




1882 


Warren 


SyWan ... ^. 






15 


4 


1 


do. ... 


W.&8. 


1805 


Montalto, 2 forges 


Montalto ... 






150 


So 


H. 


1 


do 


Water 


1830 


Caledonia 


Grafenburg ... 






28 


6 


H. k E. 


1 


HnntingdoB ... 
do. 


M 


1837 
1800 


Barre 


Alexandria 

ff .•• ... 






20 
40 


i 


H. 
E kW. 


t 
1 


do. ... 


s.Siw. 


1832 


Savage 


Paradise ... ... 






50 


to 


f. 


s 


do. 


Water 


1842 


Malinda 


OrbisonU ... 






20 


12 


• M 


do. 




1804 


Juniate 


Shaver's Creek ... 






30 


14 


W. 


t 


do. 




1830 


Bebecca ... 


MdEUveyFortP.O. 






27 


10 


B. 


.M 


do. 




1805. 1809 


Coleraine, 2 forges 


Coleraine Forge ... 
,f P.O. «. 






45 


30 


W. 


.M 


do. 




1826 


Elizabeth 






20 


12 


tt 


... 


do. 


" 


1831 


" ... . 


Water Street 






20 


12 


•• 


1 


do. 




1836 


Stockdale 


^nice Creek ... 






10 


r 


£ 


M. 


Lineaator ... 




1795 


Brooke 






SO 


8 


M. 


do. 




1725 


Windsor 


Churchtewn 






30 


IS 


H. 


... 


do. 




1750 


Poole 


»i ••. 






25 


IS 


X. 


... 


do. ... 




1793 


Spring OroTO 


GoodyiUe ... 






29 


18 


H.fiE. 


•M 


do. 


^^ 


1750 


SpeedweU ... 


Brickervine 






30 


12 


... 


do. 


Steam 


1850 


Lancaster 


Lancaster ... 






8 


t 


H 


1 


do. 


Water 


1828 


Colcmanville 








25 


It 


ft 


1 


do. 




1755 


Martic 


ff ... M. 






40 


20 


tt 


1 


do. 




1830 


White Bock ... 


OakHiU ... 






26 


12 


M 


M. 


do. 




1838 


Pine GroTO 


ff ... ••• 






SO 


IS 


II 


W. 


do. 




1810 


Bingwood 


Christiana 






20 


12 


II 


M. 


do. 




1810 


Sadsbury 


fl ... M. 






SO 


16 


•1 


M. 


Ltbanon ... 


j^ 


1845 


Union 


Jonestown 






85 


It 


rf. 


M. 


do 




1795 


New Market ... 


AnviUe ... 






45 


13 


.M 


do. ... 




1836 


Monroe 


Fredericksburg „. 






40 


IS 


H. %E. 


... 


Luorne 




1824 


Nescopeck 


Berwick 






25 


It 


H. 


... 


Lycoming 




1828 


Heshbon 


Newberry 






20 


12 


H 


M. 


do. ... 




1830 


Hepburn 


Trout Bun 






15 


4 


II 


M. 


do. ... 




1831 


Pine Creek 


Jersey Shore 






32 


It 


£ 


.». 


ICifflin 


j^ 


1810 


Freedom 


Lewistown 






50 


32 


• M 


do 


8.&W. 


1838 


Brookland 


Weynesburg 






45 


12 


U. 


1 


Miontfomery ... 


Water 


1750 


Glasgow 


Pottstown 






25 


10 


.M 




17S3 


Green Lane 


Sumneytown 






80 


9 


H. k £. 


... 


Northumberland 




1844 


Paxinas 


Paxinas 






20 


6 


„ 


•M 


Pvry 




1829 


Fio 


Dimcannon 






50 


20 


& 


... 


Philadelphia ... 
BdiuylkUl 




1850 


Flat Bock 


Manayunk 
Port CUnton 






25 


10 


... 




1801 


Schuylkill 






35 


12 


H. k E. 


... 


jj 


1828 


Susanna 


ff f 






30 


10 




•M 


do.' !!! 


If 


1816 


Brunswick 








20 


8 


H. 


... 


do. 




1828 


Hecla 


ff «. 






80 


10 


»» 


.» 


do. 


j^ 


1830 


Mount Vernon ... 








20 


8 


ff 


... 


do. 




1826 


Mount Hebron ... 


Barry 

Hartlcvtewn 
Castlefin 






50 


25 


t» 


• M 


Union 

York 


t» 


1827 
1810 


Beriln 

Cistlefln 






50 
45 


20 
24 


E. 
H. kE 


... 


do 


J, 


1770 


Spring 

Woodstock 


Spring Forge 
Margarettn 






40 


85 


II 


». 


do. 


»» 


1828 






45 


24 


II 


... 




389 


168 


3,065 


lfS77 




31 



• In the column headed " Market," *«£ *' means PhUadelphU; " W " means Pittsburg ; *' H " means ths home district, either at 
the works or to the country trade. 



Digitized by 



Google 



Appendw. 



m 



= <»» 2 = = 5 £ 5 S 






JttO'lITU JO 'f>^ 















^5 



^ 



I 






o 



t 

I 

I 

Si 

a 



8 



-I 

IS 

ji wi m a 



1 



'paiojdn 



l^i I si 

BQ fc I" ly (J t' Qj 

^ V2 i^ a, t^ tr. s^ 



1 



5 



I. 



..1 






1 



f 


if 


11, 


.^1 


Hi 


i;ll 






M rt ^ ^ 



• W O 04 -^i 



"S"-"? 



'peloid ut3 e^oq 
pm ti^ta jO 'Oji| 



s 



pi t 

kf* o o 

tf} O rt 



00 o 4D o ^ o « o ^ia eo^ 






^ 2 



■3 
5 



M «0 P4 rt 



IM N r^ ^ 



•^ ^ w ^ 



F^ rt *-4 f^ p^ 









g-4» ^ ii: trj o 
^ if^ « 1^ o 

>V Cr> ^ t^ ^ 'lA 



o 
H 



SOS ooeoooo 



op O 

to M 



s r^ O rt 4 

: o o tfi O o 

I 4l^ QD O OD OQ 

131 ^ 1^ 






S^ 



O 01 

■* ■* pi 



o o tp o ^ 

tfj A « O «p 









»eooooo&po 



^OOtiAOmOQt 



Q O O O O O 
O O O O IS o 

C5 o o o 5 o 
^^^ ^ o o 

^ M 04 CO iO ri^ 



I 






:<<3 rt : ; rt 






DleOr^P^ F-(ntf3<P-lFHfM;FNM^4«-4 F^p^OI 



I CM OJ M «4 to >^ 4^0* 



SUJ1»3|J JO -OHJ 



"« e<? « M 



<4^N«*-ti— i^^-^WM 



C4«c4^rce<?ac}C4 



: «Q M iP4 ^ 



gSaiTpptitJ JO 'Ojj 



t^FN^^Difi^rOiPN 14^ 



-SO 



S I c 5 



u 






s 






■J I 



s 

Q 



ESXuS 



J 



I 



111 I 



« P ^ -^ &, »H 



(L, EM fiQ ^ EC 












-1-5 Pi, 



^ tp V 10 irtO*W^-^teor03D^ift OiOtD^ tA ^4 to tS A 

3? S5 S 2 J* c2 « rt ^ « ■* f^ ■<• -^ '^ P3 rt c5* rt -f" rt ^ « ^ OS ^ -,p ^ ■* e*i rt o S 



11 
I* 



^ o 






O d Q ^ Q 



'fl 'fl *^ 



g 



4' 



f. 






Digitized by 



Google 



126 



Appendix. 



00 



I 



5 

» 

M 
SO 

:i 

o 

M 

H 

H 

H 

o 

H 

S 

s 

S 

1 



tt 



Pi 
H 



I 



>tto«iroji JO 'Ofi 












0* 



*poioidaia 
i9piinpini<89U0i( 

'119X0 JO '0^1 



*poio|diii0 tXcq 
put naoi JO 'o^ 



■I 












Id 

aa 



liiMjo OM 









»nn>pp«i JO ■o^^ 



•IS 



i^ 
^ 






8 



P OQ J^ W .^ M ^ CO 

OQ 







'85 



pNMo ^ o lo « «o •* «o ^ '^i '^•W'* e«^«o -^-^ift t^ 



0»iA lO o 

•-H •« «>• o 

CO 



»o«»ootAe9aoioiocoao moo oooo oo 

iio c« «$ oi 01 oi «o t^ ei «^oc« f-«f«o i-i 



«e*-«^c«eQ*-i^e«co»-ioi 



i-4 m CO ^^ 



<e,i4^ffMOi-4 






:S :SiAOodiooo :ao : mdio 
:co :ao okoomcom :t>» : ^ <« 



O O iO 



SfSSSSS : :S 
00 o pi« CO ^ c« to : :o 



o <e o kA 

lo i-i iO ca 

«^'*C0 ©1 
•-Tco 



S :? 



: jio -* %o "* 



SSS SSSS IIS SS| s 

^o»M©i to o kA ci^ e^oco t>.oo m 
jtooi-? ifiNto ^ cotC pmco i-J" 



SSS 

o © © 
lO iO »o 

i-4 tO *^ 



S5 



s 



»« N CI 04 O -« 1^ M M CO Ol i-i CO CO O 04 CI CO Ol C* »^ */> rH p^ 



COeO«0 ■« O »« fii4 i-N '^ CO CI CO ^ CO M ^ CO CI M M CI lO i-h ^ 



lA t^M v^ O i-^d 







tglfl 






OCQ(S 



J 



o 




£ompq£ 



t^ooco CO M -^dCKecee o«»iAO o <o<eao oeiea'aA 
'^co'* CI -^ i#i ■*"*'*'* CO o» CO ^ "^ 2C **"*■* ei"*co«eo 

OOCOGO 00 QOQOODOOQOOOflO t^ GOGOOOCO QDQDGO OOODOD^OO 



I 



!4i 4 




l-li-Sl-2-2-2 



^ ^ ^ 




! : •: 



44 444 44 E*!! 



m 



CO 






s 



i 

I 



I 



8 
•§ 

I 

a 

I 






^ 



.9 



I 

I 



Digitized by 



Google 



Appendix. 



m 



3 






O 



09 

■4 
Oi 

ai 

03 

00 

G4 

.9 
i^ 

a 



03 

C 

O 
03 



o 
o 



I 

§ 



J 



o 

H 

M 

I 



H 

04 

< 



ho 

a 



cS 



c 



g 

CO 






•« 



»c< 



. ;0 rf 00 • 



• W 



• ^ . 00 C< 00 • • Tf 



• • •• • • r<^ • • 

> t^ . <^ CO CI • • • eo ••••••• • 00 • •CI 

c^ • • • •• 



GO 
H 

-< 
:? 

03 



CO 

no 

s 



CO 



o 

» 

§ 

o 
O 



3^ 
cO*-« 

rt s 



> f^ • • O^ P-4 



>C4 •«-• •COi-^CI • •O^ 



O 



' oi 



• CI 



• . • 



CO 



'& 



So • •« c 



iS J g S g S S & S ^S 






O 0) 



* B 



S 



•-•«coTt«»o^r*ooa>o^ciw^»o^t>.oooiO 

f-4 i-H r-H r-f 1-^ r» i-H i-H r-« »« C^ 



CI c« 



bo 

B 
'> 

CO 



a 
a 
o 
O 



Digitized by 



Google 



tas 



Jpp^uUt. 






I 



> «* 00 ' 



iSSSSSSS! 

) ^ ^ O O "^ 00 <o < 



111 



coeocodcococoMoocococoeocococ^coeo 
cC f-J" ci" CI cC ^ c« cf cieTcf 



o 

00 



5 

M 



^ 



a 

i 

P4 



8 



o 

5 



MS 






•a 



•1 



S5 H 



S M C9 CO ^ o CO CO CO ^ CO • •coeo^dcoc^ 



"$o>o>o>'-<o>ooooo>^oot>.^aoo>^o>«> 

U^ • •» •** "^ 00 tC 00 



Q^Cnc^ f^c^ •-•CO c«coc«cie^C4^edi-4e9e« 






5eo'*^w^>ocoiooocoooco^"^"*oQ"^ 



99 






SSSSSSS»^St^ioif><oSio»oSS 



o 

«0 






uSMoa -c3 



R rSS . ai 



c5 -M - 



O 



1 

1 

! 






J 



2-8.5 
5 b -o 



0'8 



s<5 s 



1 






o .a 



^3 



.^ 



1 






'fi'^ 



« cd 



l|i|irlMilli| 



o>^<Deoc«cooo^oo;ocooococ9»QS<it>.<D 



«1 

SI 

o 



00 



J 2 



f-i « p^C^ ^ ^ 



r-*« 



e« 



il s 



8 



n 



^3 C^ JS &^ 



I. 

I 



Digitized by 



Google 



J^ppendix. 



129 



t 
6 






5^^ 



O 
CO 



O 



P4 



B 

I 

I 

o 

H 

M 

PQ 



^ 



'a 

'S 

I 

M 



< 



H 

CO 



t 



I 



il 






o 






w ^ » SL 



^m""^ 
^g!" 






S 

•So 



GO 






^2 






<s 



on 



•^1 



5H 

H 

P 
O 



|§ggS88 

o o «o »o o o »o 

OJ <N ^ r-^ CJ CT i-S' 



09 00 CO CQ CO CQ .CO 




i fix. O t^ ^ Ud o o 

I CO '^ CO CO to Ud "^ 



|22 



00 GO O O 00 



CO CO CO 00 CO CO 00 



09 CO C4 C4 Ol iCO^ CO 



o p O »Q c o*o 

CO « CO CT "^.»0 Ci 



O Q U) Q O O O 
00 00 t^ CO 00 00 <o 






l-H 



oc;)OQOOO 



5; fc »^ • c 
=5 o JS S c o o 



« 

?5 P . 









&. "^ 






lO CO to ^ CO ^ Jt^ 
S S 00 00 00 S S 



I 



o 
»o 

00 



.s 



H 

CO 

I 

o 

H 

H 
GO 

.s 

QQ 

o 



H 

O 

w 

M 

a 
I 

e 

H 

I 

y\ 

M 



1^ 

a 

H 



1^ 

i 









ii^i 



U1 

H 

<30 



CO 
PQ 



o 

;5 



d S I 6 



11 






t 
o 



|c5 






• I § 



08 



d 



4i 



H 

D 
O 



1128 

O O lO »o 
CI cCeo ^ 



CO 

.. :i 8 s 

C4 



^ -^ 1^ »cS 



"K •-* ^^ CO ^ 



CQ 

C) 



:8 



:| 



•o * • 



oouo 



-3 



:^ & 



S 

i 



O ^ CO CO 
00 00 00 00 



s 



bo 

§ 

is 

OB 

g 

< 



Digitized by 



Google 



130 



Appendix. 



Appendix N.— Detailed Statement op all the Chabcoal Cold-blast Fubnaces in 

Westebn Pennsylvania in 1850. 





Number of 
Pumaccs. 




Name of Works. 


Situation. 
Post Office. 


1 

1 


h 

II 


ll 


T 

1 


Stack. 


Kind of 
Power 
used. 




• 


COUNTY. 




h 


ii 






In 
Blast 


Out 
Blast. 


1 




























No. 


Tons. 


Armstrong 11 
do. .» 

do 

do 

do. 

do 

t. ::: ::: 

do 

do. 

do 

Butler ... 6 

do. 

do 

do. 


... 


1 
1 


1847 
1846 


Bock 

Buffalo 


Apollo ... 
Worthington ... 
Bed Bank 


E.G. 
C. 


60 
40 


48 
20 






30 
32 


Steam 
S.«:W. 




1,100 
1,100 


*i 


1842 


Bed Bank ... 




100 


70 






32 


Steam 




1,900 
1.100 
1,400 
1,100 
1,350 
IfOlO 
' IflOO 
1.100 




"i 


1847 


Olnej 


Kittanning ... 




60 


48 






30 


Water 




"i 


"i 


1845 
1830 


Mahoning 
AUeghftuy 


tr ••• 


It 

t9 


83 

45 


52 

23 






... 


t» 
Steam 




"i 




1846 


American 






57 


38 




8,6 


... 


tt 




1 




1845 
1845 


Ore Hill 
Cowanshannock 


VI ••• 


»f 


108 
36 


80 
34 






... 


w«« 




1 
1 


... 


1846 


Phcanix 


Glade Bun 




75 


50 






* 


«. " 




... 


1846 


Pine Creek ... 


Kittanning 




65 


50 




8.4 


steam 




If 430 
1,100 
1.100 
1.100 
lf400 
1,400 
1,400 
1,100 
1,300 
I.IOO 




i 


1848 


Marion 


Harrisville ... 




40 


28 






... 


Water 


2,3 


1 
1 


1 


1828 
1840 
1843 


Slippery Bock ... 

Hickory 

Maple 


Slippery Bock ... 
Maple Furnace"* 


tt 

H."C. 


47 
50 
80 


29 
26 
60 






31 


•t 
St^ 


2,3 


do. !., ..! 


1 




1847 


Kensington ... 


Lawrenoeburg ... 


C. 


80 


60 






... 


tt 




do 


1 




1848 


Winfield 


Butler 


Hf. 


100 


70 






... 


«r • • 




Camiria .'.'.* Z 

do 

do 

do. 


1 
1 


;;; 


1845 
1842 


Mill Creek 
Cambria 


Johnstown 


80 
90 


38 
45 






30 
30 


Water 
Steam 




1 


... 


1846 


Mount Vernon... 


«» ••• 


<i': 


99 


45 






30 


-«. '♦ 




I 


1847 


Ashland... 


Summit 


80 


40 






30 


Water 




1,100 
1.50O 
1,400 




"i 


"i 


1845 
1828 


Helen 

CUrion 


Clarion 


ft 


To 


70 
45 






32 

32 


Steam 
Water 




do' i 


... 


] 


1845 


Martha 


M. 




70 


45 






32 


Steam 




1,400 


do.' !.'! !!! 


"i 




1844 


Mary Ann 


ShippenytUe ... 


ti 


50 


30 




a 


30 


Water 




1,100 
1,350 
1.100 
1,000 
1.000 
1.400 


do 

do 


1 
1 


... 


1832 
1844 


ShippenTille ... 
Tippecanoe 


»» ••• 

If ... 


It 
tt 


70 
65 


50 
46 




8.6 


32 
32 


s.&'w. 


2,3 


do* ... « , 


I 




1844 


Prospect 


Callansburg ... 




60 


41 




^6 




,f 




do 

do 


1 
1 


;;; 


1842 
1844 


Elk ... «. 
St. Charles ... 


Shippenvile ... 
Leatherwood ... 


It 


60 
81 


34 

48 




y.fi 


... 


Water 
S.&W. 


«,3 


do. ;;. .';; 

do. 




1 


1844 
1844 


Deer Creek 
Black Fox ... 


ShippenviUe ... 
Brady's Bend ... 


»» 


66 
66 


36 

40 




8,6 


... 


Water 
Steam 




1,100 
1,350 
1,100 
1,000 
ItlOO 
1,100 


do. .7. ,'.' 


"i 




1841 


CUnton 


Clinton Furnace 




56 


36 








Water 




do. ... ',„ 


1 


... 


1845 


Licking 


Licking... 


i> 


52 


35 




7,6 


... 


f, 




do. 


] 




1845 


Monroe 


Clarion 




72 


38 






... 


ft 


«.« 


do. "', "', 




"i 


1845 


Limestone 


Greenville 




58 


33 






... 


w.iEs. 




do. ... '". 


"i 




1838 


Jefferson 


Jefferson fiimace 




83 


58 






... 




1.400 


do. !!! „', 


1 


... 


1842 


Buchanan 


Callansburg ... 


tt 


86 


61 






... 


Steam 




1,400 
1.350 
1,100 
1.400 
1.560 


do 


1 




1845 


Pike 


CurlsTille 


ti 


77 


53 




8,6 


... 


ff 




do 


I 




1846 


Eagle 

Catfish 


Callansburg ... 


>( 


58 


47 






... 


f. 




do. 


] 




1846 


Brady's Bend ... 




75 


48 






... 


ft 




do. 


I 


... 


1845 


Sligo 


CUrion 


C.H. 


75 


40 




8,6 


35 


,f 




do. '.', 




... 


1836 


Madison 






75 


40 




8.6 


35 


s.tw. 




1,560 


""• 

do 

do, 


1 
1 


77, 


1835 
1846 


Beayer 

Washington ... 
Mount Pleasant 


ShippenTUle 77, 
Clarion ... „ 


C. 


92 
105 


73 
84 






... 


Steam 




1,400 
1,420 


do. ... !!! 


1 


... 


1847 


StrattonviUe ... 


11 


62 


45 




8,6 




-«»!.. 




1,350 


do. 


1 




1845 


Hemlock 


Clinton 


n 


69 


43 




8,6 


... 


S.kW. 




1,350 

1.100 

1,400 

900 


do 




1 


1843 


Franklin 


Beimersburg ... 




67 


60 






... 


Steam 




do 


"i 




1846 


Bichland 


Emlinirton ... 


»» 


70 


56 






... 


«-. " 




Erie ... 1 




1 


1842 


Erie ... .« 


Erie 


B. 


50 


50 






30 


Water 


]>2 


Furette ... S 

do! 7', 77. 


1 




1796 


Fair Chance ... 


Uniontown 


C. 


48 


25 






36 


S.kW. 


2.3 


1.400 


1 


"i 


1820 
1835 


Cool Spring* ... 
Wharton 


»t ••• 


•» 


30 
60 


15 
42 






33 
33 


Water 
S.kW. 


S>3 


900 
1,100 


do 




1 

• 


1805 


Snring HiU ... 


Spring Hill ... 


ti 


50 


28 






33 


ft 


2,3 


IflOO 


do. ... .» 


"i 




1796 


ConnelsTille ... 


ft 


55 


28 






33 


Water 


2f3 


1,100 


Indiana ... S 




"i 


1847 


Bue^VUta Z. 


Armagh 




61 


30 






30 


ft 




1,100 
1.400 
1.100 
900 
lt350 


do 






1847 


Loop 


Smixburg 


tf 


50 


25 






33 


. ft 




Lawrence ... 1 


... 


"i 


1844 


Martha 


New CasUe ... 


ft 


75 


30 






36 


tt 


2,3 


Mercer ... 3 




1 


1837 


Springfield ... 


Leesburg 


ft 


41 


20 






32 


f, 


1>2 


do 






1845 


Oregon 


Mercer 


tt 


50 


25 




8,6 


37 


Steam 




do 

Somerset ... 2 


77, 


1 
1 


1846 
1847 


Iron City 
Somerset 


Johnstown 


c.'6. 


75 
80 


40 
50 




8,6 
8.6 


34 
30 


Water 


2.3 


1.350 
1.350 
700 
1.100 
1.200 


do 






1844 


Bock ... 


Stoystown 


C. 


43 


15 






21 


tt 




Tenango ... 18 
do. ... «. 




1 


1843 


BulUon Bun ... 


FrankUn 


ft 


58 


38 






„. 


ft 






I 


1830 


Venango 


Phipps' Mills ... 
HendersouYille 


It 


70 


50 






... 


tt 




do 




1 


1843 


Annandale 


ft 


53 


46 






... 


Steam 




1,100 


do 


"i 




1847 


President 


Presidentftimace 


ft 


50 


25 






... 


Water 


2.3 


1.100 


do 






1835 


MiU Creek ... 


MiU Creek 


c'h. 


62 


46 




7,6 


... 


tt 




IfOOO 


do 






1832 


Van Buren 


Franklin 


57 


50 




7,6 


... 


ft 




1,000 


do 






1832 


Clay 




c. 


50 


35 












MOO 


do* .*• ... 






1834 


SUb 


$» ••• 


tf 


50 


80 




«t« 


30 


ft 




1,350 


do 


^ ^ 


"i 


1844 


Victoria ... 




tt 


46 


33 




8,6 


M. 


ff 




1,350 


do 




1 


1844 


North Bend ... 


f» ••• 


tf 


80 


25 




M 


... 


ft 




1.350 


do. 




I 


1844 


Union 


f» ■•• 


ft 


42 


31 






.M 


ft 




1.100 


do 




1 


1844 


Texas 




tt 


86 


SO 




8,6 


... 


f. 




1.350 


do 

do. 


z 


1 
1 


1842 
1843 




Sugar Creek ... 
Franklin 


ft 
tt 


60 
60 


50 
60 






30 
30 


Steam 
Water 




1.100 
MOO 


do. 


"l 




1839 


Webster ... 


Bockland 


tt 


65 


58 




8.6 


30 


W.kS. 




1.350 


do 


1 




1836 


Sandy 


Franklin 


tt 


53 


32 






... 


Water 




MOO 


do. 


1 




1838 


Jane 




tt 


57 


38 






... 


f, 




1.100 


do 




'i 


1835 


Jackson 


Cass 


i: 


60 


36 




8.6 


... 


ft 




1.350 




"i 




1815 


Boss 


West Fairfield ... 


30 


40 






30 


tf 


1.2 


1.100 


do. 


1 


... 


1809 


Washington ». 


Laughlintown ... 


i5f. 


40 


30 






33 


ft 


2,3 


1.400 


do. ... 




"i 


1847 


Bamsey 


Kiskiminitis ... 


50 


20 






34 


*f 




1,400 


do. 


.» 


1 


1846 


Lockport 


Lockport 


ft 


50 


25 






33 


ft 




1,100 


Number of ftimacea 




























104,190 






in blast 


49 




























Nnmberof ftimaoes c 
Total Number o 


»utofblast35 
ffUmaees .. 


. 84 








5.353 


8,520 















* Abandoned llH^tBebuIlt 1848. 
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